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4 ANALYSIS AND TESTING 


character of hybrid orbitals attest to strong hybridization 
in the Bi-O(1) sublattice which is responsible for the 
optical properties of Bi, ,GeO,,. Analytical doublets of 
the Bi and Ge ground levels are consistent with the 
atomic values and XPS spectrum. Figures 3, tables 3; 
references 12: 7 Russian, 5 Western 


Relaxation Time Spectrum of Vitreous B,O, in 
§-Transition Region 

927D0172L Moscow ROSSIYSKAYA AKADEMIYA 
NAUK: SERIYA NEORGANICHESKIYVE 
MATERIALY in Russian Vol 28 No 3. 

Mar 92 pp 622-628 


[Article by G.M. Bartenev, V.A. Lomovskoy, Physical 
Chemistry Institute at Russia's Academy of Sciences: 
UDC $39.21.213) 


[Abstract] The vitreous structure of B,0,—a linear inor- 
ganic polymer—and its difference from the SiO, retic- 
ular structure and the internal friction spectra of vitreous 
boron oxide are discussed and an attempt is made to find 
the continuous relaxation me spectrum corresponding 
to Prelaxation on the basis of the internal friction 
spectrum. A formula is derived for the temperature 
dependence of the tg6 loss factor in the B-relaxation 
region and the internal friction spectra of vitreous B,O, 
at various frequencies in a vacuum, the temperature- 
frequency diagram of vitreous B,O,, and a segment of 
the internal friction spectrum in the B-transition region 
are plotted. Continuous relaxation time spectra of the B- 
and -processes in vitreous B,O, at various frequencies 
are constructed. A change in frequency leads to a spectral 
curve reordering. It is noted that B and a-relaxation 
spectra tend to a 6-function, while a-relaxation is due to 
the mobility of large boron-oxygen chain segments, B- 
relaxation is related to the small-scale movement of 
small chain fragments. The lower the frequency and 
temperature, the wider the a- and f-relaxation time 
spectra, the clearer their delineation, and the greater 
their shift toward longer time values. Figures 4, refer- 
ences 14: 8 Russian, 6 Western 


Electrophysical and Magnetoelectric Properties of 
Piezoelectric-Ferrite Type Magnetic Materials 
927D0172M Moscow ROSSIYSKAYA AKADEMIYA 
NAUK: SERIVYA NEORGANICHESKIYVE 
MATERIALY in Russian Vol 28 No 3, 

Mar 92 pp 632-636 


[Article by T.G. Lupeyko, 1. B. Lopatina, 1. V. Kozyreva, 
L.A. Derbaremdiker, Rostov State University and Sci- 
entific Research Institute of Physical and Organic Chem 
istry, UDC §37.228.1] 


[Abstract] Interest in piezoelectric-magnetostrictive ferrite 
composites, ¢.g., lead zirconate titanate (TsTS), as magnetic 
field transducers which are also capable of an inverse 
electric signal to magnetic field transformation 1s discussed 
and the electrophysical and magnetoelectric properties if 


JPRS-UMS-92-011 
28 July 1992 


Ni-Co-Fe-O and lead zirconate titanate composites, eg 

PKR-7m and TsTS-36, are studied. The experimental spec- 
imens are produced by hot compaction of components 
which are synthesized beforehand by the ceramic method 
To prevent cracking and lower the sintering temperature. 
1-10 percent glass is added to the composition. The sample 
phase composition is monitored by X-ray phase analysis 
using a DRON-2.0 diffractometer in CuA radiation while 

the composite microstructure is examined by the replica 
method under an EMV-IOOLV electron microscope. The 
microprobe analysis is carried out in an REMMA-200 
scanning electron microscope and the electrophysical prop- 
erties are examined pursuant to GOST 12370-80. The 
magnetoelectric sensitivity is measured by 4 special trans- 
ducer. The microstructure of the ceramic composite with a 
(1-x)BaTiO4+xNig oCOo ; erpe, 4 COMPOSILION at various \ 
is cited and the concentration dependence of resistivity 
dielectric loss tangent, and dielectric permittivity of various 
composite materials, the dependence of the piezoelectric 
moduli, Poisson ratio, speed of sound, elastic pliability, and 
Young modulus of various composites, and the concentra- 
tion dependence of the magnetoelectric sensitivity are 
plotted. An analysis of the findings shows that the use of 
lead zirconate titanate materials in magnetoelectric com- 
posite materials ensures their high sensitivity to alternating 
magnetic fields while the chemical interaction of piezoelec. 
tric materials with ferrites complicates the deliberate com- 
ponent selection for highly efficient magnetoelectrics. The 
above materials are also characterized by a noticeable 
piezoelectric effect. Figures 4. references 4. | Russian. 3 
Western. 


Effect of Film on Surface Vacancy Concentration 
in Crystals 


927D0171A Moscow POVERKHNOST. FIZIKA 
KHIMIYA, MEKHANIKA in Russian No 4 
Apr 92 pp 26-30 


[Article by S.I1. Masharov, A.S. Rybalko, D.A. Safaroy 
Urals Polytechnic Institute, Yekaterinburg. UD¢ 
548.313.3:541.123] 


[Abstract] The effect of the surface state of solids on their 
physical, chemical, and mechanica! properties is dis- 
cussed and the vacancy concentration on the film/crysta! 
interface and the film itself is calculated. The problem is 
characterized in that the film/crystal system ts not ther- 
modynamically in an equilibrium state since equilibrium 
is realized in the system only in the case of a uniform 
spatial distribution of the film and crystal atoms, in our 
case, there 1s a slow interdiffusion of atoms. The partic- 
ular case where the film is applied to the surtace of a 
monoatomic crystal is considered and the analysis 1s 
performed in the framework of a triplanar film model 
and a uniplanar model of the interface assuming that the 
film and the crystal have ihe same crystal! structure. The 
conditions are formulated under which the presence of 
film on the surface leads to a change in surface vacancies 
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in both directions. The conclusion is drawn that deposi- 
tion onto the surface crystal of a film from a substance 
with a higher vacancy formation energy leads to a 
decrease in the defect level on the surface. References 4 


Investigation of Effect of Ordered Target Structure 
in lon-Electron Emission 


927D0171B Moscow POVERKHNOST> FIZIKA. 
KHIMIYA, MEKHANIKA in Russian No 4. 
Apr 92 pp 31-37 


[Article by B.A. Brusilovskiy, Scientific Research Insti- 
tute of Nuclear Physics at the Moscow State University 
imeni M.V. Lomonosov, UDC 537.534.9] 


{Abstract} The study of the patterns of kinetic ton- 
electron emission from the surface of ordered solids 
(Zhurnal tekhnicheskoy fiziki Vol. 44 No. |, 1974 and 
Vol. 46 No. 11, 1976 and Poverkhnost Nos. 3 and 4, 
1987, No. 2, 1988, No. 8, 1990, and No. 2, 1991) ts 
continued. The mechanism by which the ordered target 
structure affects the electron emission and the issue of 
the crystallographic directions and planes which have a 
special relation to the electron emission are discussed. It 
is noted that the theory of ion-electron emission used in 
describing the patterns of electron emission from the 
surface of single crystals under ion irradiation has too 
many parameters which are picked empirically. The 
angular dependence of the 1on-electron emission coeffi- 
cient of a Mo single crystal is examined and the y(f, ), 
I'(p, »), and I'(y,, @) surfaces of the ion electron emis- 
sion coefficient and the I'(d) dependence are plotted an 
an experimental unit which made it possible to rotate the 
target around two perpendicular axes is described. A 
comparison of the experimental results and theoretical! 
data reveals that both the experimental and theoretical 
relations are an increasing function of the atomic series 
parameter, it 1s speculated that some conclusions drawn 
in the theory of ion-electron emission based on the 
crystal transparency model relative to the incident beam 
are consistent with the experiment. Figures 4, references 
10: 9 Russian, | Western. 


On Layer-by-Layer Analysis of Chemically Active 
Gas lon Impurity Profiles 

927D0171C Moscow POVERKHNOST. FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 4, 

Apr 92 pp 38-42 


{Article by G.V. Kornich, L.O. Kornilova, 8.V. Teplovy, 
Donetsk State University; UDC 620.193.6:533.924] 


{Abstract} The increasing importance of quality contro! 
of multilayered structures due to their miniaturization 
and a multielement integrated circuit development trend 
prompted an investigation of a phenomenological mode! 
of the layer-by-layer 1on analysis by means of oxygen 
atoms which takes into account the binding of the 
magnesium impurity atoms by the bombarding ions in 
the silicon matrix. The model 1s described and the profile 
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evolution of the two-layered impurity Mg system in a Si 
matrix as a result of layer-by-layer analysis by O* and 
Ne‘ 1ons at various flux densities is plotted. The findings 
obtained in the framework of the proposed model are 
quite consistent with Hues’s and Willams’s data 
according to which the use of oxygen ions makes it 
possible noticeably to improve the attenuation depth for 
the Ca-Si and Mg-S: two-layered system due to the 
higher Ca and Mg affinity for oxygen that Si. It is 
speculated that the use of oxygen will thus improve the 
resolution and sensitivity of the layer-by-layer analysis 
method. The authors are grateful to R.P. Webb for 
providing the SUSPRE routine. Figures 2; references 21: 
7 Russian, 14 Western 


Characteristics of X\-Radiation Transport in 
Curved Ribbon-Shaped Waveguide 
Y27D0171k Moscow POVERKHNOST: FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 4, 

ipr 92 pp 69-75 


[Article by V.A. Bushuyev, M.N. Orudzhaliyev, S.R. 
Sarkisov, E.R. Sarkisov, Moscow State University imeni 
M.V. Lomonosov and All-Union Scientific Research 
Institute of Engineering Physics and Radio Engineering 
Measurements, Moscow, UDC 548.732] 


[Abstract] The need for efficient X-ray optics designs 
capable of bending and rotating hard X-radiation at a 
wavelength of close to | angstrom by utilizing the multiple 
total external reflection (PVO) phenomenon prompted a 
study of X-radiation transport in curved mbbon-shaped 
waveguides (LV), to this end. the dependence of the 
ribbon-shaped waveguide transmissivity on the turning 
angle, the angle of the beam incidence upon the outlet 
face, on the ribbon-shaped waveguide channel width, and 
on the root mean square profile roughness height of the 
waveguide walls is investigated. The angular dependence 
of the Mo&K radiation intensity on the outlet of the 
curved slotiess collimator is manifestly nonmonotonic. A 
comparison of experimental and theoretical data shows 
that the use of mbbon waveguides and X-ray optics 
systems 1s preferable to capillary systems in a number of 
cases, moreover, transporting a slightly diverging X-ray 
beam with the help of numerous mbbon-type waveguides 
is a simpler task than that in a capillary system. It 1s shown 
that in addition to the above task, nbbon waveguides may 
be used for examining the real structure of the smooth 
surface. Figures 4, references 13 


Assessing Reactivity of Various Types of Solid 
Carbon-Containing Fuel 

927D0170F Dnepropetrovsk 
METALLURGICHESKAYA I GORNORUDNAYA 
PROMYSHLENNOST in Russian No 1 (163), 
Jan-Mar 92 pp 20-23 


[Article by L.Yu. Nazyuta, T.A. Kargina, O.V. Filonov, 
V.S. Chuprina, Mariupo!l Metallurgy Institute, Ukrai- 
nian State Metallurgy and Coal Industry Directorate, 
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and inFOU at Ukrainian Academy of Sciences, UDC 
669. 184:[662.64/.66:543.878.003.12] 


[Absiract] The use of various carbon-containing addi- 
tional heat and mass transfer agents—the carbonizers— 
in steelmaking, ¢.g., coke, graphite, and secondary car- 
bonaceous materials, especially in the converter process, 
and the role of these agents’ reactivity in characterizing 
the properties of equipment are discussed. A_ block 
diagram of a plant for measuring the reactivity of coke ts 
cited and the chemical composition and data of technical 
analysis of various types of fuel as well as the reactivity 
of some carbon-containing solid fuel are summarized 
Fuel reactivity (RS) is studied using differential thermo- 
gravimetric (DTGA) analysis whereby the specific rate 
(or rate constant) and activation energy of the process of 
solid carbonaceous fuel gasification by CO, are used as 
criteria for estimating reactivity. The effect of the pro- 
cess temperature and metamorphism on the carbon- 
containing fuel reactivity is demonstrated and it 1s 
shown that at a | ,000°C standard analysis temperature, 
solid fuel reactivity decreases with an increase in the 
metamorphism degree, 1.c., the ordering of the carbon 
structure, while at the converting temperature, reactivity 
becomes steady and 1s determined by the coke residue 
structure. Figures 2; tables 2; references 2. 


Study of Nitrogen-Containing Chromium- 
Manganese Austenitic Steels Using Inelastic Slow 
Neutron Scattering 


927D0127A Kiev METALLOFIZIKA in Russian 
Vol 13 No 12, Dec 91 pp 29-34 


[Article by V.G. Gavrilyuk, S.A. Danilkin, V.P 
Minayev, V.V. Sumin, Yu.N. Yagodzinskiy, Institute of 
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Physics of Metals at the Ukrainian Academy of Sciences 
Energy Physics Institute, Obninsk, and Department of 
the Physicochemical Institute imen: L Ya. Karpoy, 
Obninsk, UDC $39.2] 


[Abstract] Applications of inelastic slow neutron scat 

tering (NRN) for studying the phonon spectrum of 
crystals and then reconstructing the force interaction of 
interaction potential in the metal-metal, metal-nitrogen 
and nitrogen-nitrogen systems in steel are discussed and 
the interatomic force interaction 1s investigated in the 
Cr-Mn austenite as a function of the N and Mn concen- 
tration. To this end, phonon spectra of steels Kh | SAGIO 
with 0.4 percent N by mass, Kh! SAG15 with 0.6 percent 
N by mass, and Kh! 8AG20 with 1.14 percent N by mass 
are recorded by the inelastic slow neutron scattering 
method and the composition, structure, and basic spe: 

tral characteristics of these steels are summarized. The 
effect of nitrogen on the metallic bond and the chara 

teristics of the metal-nitrogen and nitrogen-nitrogen 
interaction are established. It 1s shown that the meta! 
nitrogen force constant in Cr-Mn austenite 1s 50 percent 
higher than the metal-carbon constant in Fe-Mn or 
Fe-Ni austenite while the addition of nitrogen weaken: 
the metal-metal bond according to Grueneisen law due 
to the austenite lattice expansion. It 1s speculated that 
the concentration dependence of the local mode halt- 
power width cannot be attributed solely to the indirect 
Strain interaction and that direct interaction and other 
factors, such as Cr-N and Mn-N interactions, also con 
tribute to the local nitrogen oscillation broadening, the 
need for further studies of nitrogen and carbon behavior 
within the same lattice cell 1s emphasized. Figures |. 
tables |; references | 2 
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Co-Fe Coat Deposition on Aerosil by Chemical 
Reduction From Solution in Order to Optimize 
Magnetic Properties 

927D0189H Moscow ROSSIYSKAYA AKADEMI) A 
NAUK, NEORGANICHESKIYE MATERIAL) 

in Russian Vol 28 No 5, May 92 pp 995-999 


[Article by N.A. Khrtokhin, D.V. Milchenko, A.A. 
Kudryavisev, A.Ya. Yuffa, Tyumen State University; 
UDC 621.793.3] 


[Abstract] The shortcomings of halide sorption from the 
gaseous phase with subsequent reduction by hydroge: 
for the purpose of metallizing the acrosi! surface due to 
the insufficient volatility of a number of transition metal 
halides prompted a study which established that disperse 


silica, e.g., aerosil, can be metallized with the help of 


sodium borohydride even without preliminary activa- 
tion by sorption of palladium compounds. Attempts to 
optimize the magnetic properties of silica, particularly 
acrosil, used in metal-polymer composites, by depositing 
Co-Fe coats from a solution by chemical reduction 
whereby the coercive force //. serves as the optimization 
variable are described. Sodium borohydride is used as 
the hydrogen-containing reducing agent while aerosi! 
with a specific surface of 180 m’/g is used as the 
substrate. The initial metallization solution is similar to 
the one used for depositing Ni-Fe coats. The ferromag- 
netic characteristics are investigated by by the hysteresis 
loop produced in a 60 kA/m field at a 50 Hz frequency 
A 2* factorial experiment is conducted and a regression 
analysis 1s carned out on an Iskra 1030 Il microcom- 
puter (PK), two faciors are manipulated in the experi- 
mental design: the annealing duration and temperature 
The samples’ ferromagnetic characteristics, 1.e.. the 
dependence of the coercive force and hysteresis loop 
rectangulanty (PPG) on the annealing temperature 1s 
plotted. A threefold coercive force increase 1s attained as 
a result of optimization. The findings demonstrate that 
annealing of metallized aerosi! to 200-350°C addition- 
ally increases the coats’ magnetic hardness. Figures |. 
tables 5, references 6: 4 Russian, 2? Western 


Electrospark Coats on Fastening Surfaces of 
Ag-Ni-Graphite Contacts 

927D0174B Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALOY in Russian 

No 6 (162), Nov-Dec 91 pp 15-17 


{Article by T.A. Dontsova, Ye.A. Zaytsev, G.N. Brater- 
skaya, Institute of Materials Science Problems at the 
Ukraiman Academy of Sciences, Kiev} 


[Abstract] The need to save precious metals used for 
making contacts in switching devices, e.g. the KMK.- 
A110, KMK-A-20, KMK-A32. and KMK-AIOM electric 
contacts which contain a pure Ag sublayer necessary for 
ensuring the strength of the welded joint with the contact 
holder, prompted an examination of the possibility of 
applying an Ag-containing sublayer by the electrospark 
alloying (EIL) method; the study ts carried out at the 
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Institute of Materials Science Problems at the Ukrainian 
Academy of Sciences (IPM). Consequently, the possi- 
bility of using electrospark coats as the backing layer on 
Ag-Ni-graphite electric contact materials is investigated. 
To this end, the Ni content in a series of such materials 
is manipulated within 5-SO percent by mass and the 
graphite content——within 3-5 percent. The materials are 
made by powder metallurgy. The eflect of additives to 
the contact materials (the base) and electrodes which 
form the backing on the characteristics of mass transport 
during clectrospark alloying in an Elitron-22 unit ts 
analyzed and the behavior of the cathode mass as a 
function of the base composition with changes in the 
electrode content and a bar chart of the dependence of 
the cathode mass change on the electrode material, 
electrospark current, and graphite concentration in the 
Agt30 percent Nit+tgraphite base are plotted. A muicro- 
photograph of the coats 1s cited and their energy spectra 
during electrospark alloying of a Ag+30 percent 
Ni+graphite base are plotted. It 1s noted that the use of 
Ni-based composites makes tt possible to increase the 
mass transfer by two- to threefold compared to pure Ni 
electrodes and reduce the coat thickness. Pilot tests of 
contact assemblies show that composite coats in place of 
pure silver backing make it possible to ensure the 
strength stability of the welded joint. The use of electro- 
spark coats makes it possible not only to save silver but 
also ensure the strength of the welded and soldered 
contact joints with the holder. Figures 4, references 2 


Outlook for Using Electrospark Coats for Electric 
Contact Fastening 


Y27P0174C Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALOLF in Russian 
No 6 (162). Nov-Dec 9] pp 18-20 


[Article by L.A. Kryachko, S.P. Kokhanovskiy, V.A 
Korobskiy, Institute of Materials Science Problems at 
the Ukrainian Academy of Sciences, Kiev] 


{ Abstract] Successful experience in substituting the silver 
backing of electric contacts with nickel for fastening 
contacts from a Ag-CdO composite 1s discussed and the 
conditions necessary for applying electrospark coats to 6 
mm dia. contacts from Ag-CuQ and Ag-Ni-C composites 
prepared from a mechanical mixture of components 


during alloying with Ag and N: electrodes with a 2 mm 


diameter in Elitron-12, Elitron-22, and Yelfa-541 units 
are investigated. To this end, the cathode and anode 
mass variation is recorded with the help of VLA-200-M 
scales at a 0.5 min alloying interval over a 2 min process, 
the coat thickness and its adhesion are monitored in 
metallographic sections under a Neophot-2 microscope. 
and the surface morphology 1s examined by a Stereoscan 
$4-10 scanning electron microscope. The dependence of 
the total cathode mass gao and mass transport coeffi- 
crent on the duration of Ag-CuQ composite contact 
alloying by a silver electrode ts plotted and the behavior 
of the cathode and anode mass during electrospark 
alloying of Ag-Ni-C composite contacts by a nickel 
electrode are summarized. The contact assemblies are 
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tesied for the welded force (shear strength): i ranges 
from 1,200 N for Ag-Ni-C to 2,400 N for Ag-CuO, 
regardless of the coat material. The surface morphology 
and contact microstructure are shown. The findings 
confirm the possibility of expanding the range of electric 
contacts with electrospark coats for welded joints, 
including silverless, making it possible not only to save 
precious metals but also improve the adhesion quality of 
the contact and the base and increase the operating 
reliability of electrical devices. Figures 3, tables 2, refer- 
ences 2. 


Combined Hard Facing of Tungsten-Free Hard 
vw by Electrospark and Thermal Diffusion 
ethods 


927D0174D Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALOV in Russian 
No 6 (162), Nov-Dec 9! pp 12-16 


[Article by A.D. Verkhoturov, V.B. Balov, D.S. Guza- 
nov, N.M. Potapova, Machine Science and Metallurgy 
Institute at the Far Eastern Department of Russia's 
Academy of Sciences, Komsomolsk-na-Amure] 


| Abstract] The increasing scarcity of tungsten-containing 
sources and the resulting need for tungsten-free or low- 
tungsten tool materials T/C, N}based steels and hard 
alloys, e.g., KNT, as well as the poor endurance proper- 
ties of KNT-type alloys prompted a study of comprehen- 
sive processing of KNT-type alloys by means of electro- 
spark hard-facing of the alloy surface with carbon or 
metals in order to saturate the surface with these ele- 
ments, develop their structure, and produce the neces- 
sary metal state for facilitating diffusion during subse- 
quent chemical heat treatment. This treatment makes it 
possible to build up the coat thickness and continuity by 
creating wear resistant and temperature resistant p.iases 
and relaxing internal stresses. Cutting tips from the 
KNT-16 hard alloy are hardened according to GOST 
19052-80. The Elitron-22 unit is used for primary hard 
facing. Subsequent tip treatment is performed by diffu- 
sion hardening by the contact method in mixtures con- 
taining additions of the PN77Kh15S3R5 Cr-containing 
powder. The microhardness distribution in the surface 
layer of the KNT-16 hard alloy after various stages of 
additional treatment, the specific sample mass variation 
during the KNT-16 hard alloy heating to 650°C after 
additional treatment, and the endurance behavior of the 
KNT-16 alloy with and without additional treatment 
during face turning of steel 45 are plotted. The study 
confirms the possibility of improving the performance of 
the KNT-16 tungstenless alloy by using comprehensive 
working surface treatment consisting of electrospark 
hard facing with carbon and subsequent diffusion hard- 
ening with Cr powder under heating to | ,000-1,025°C. 
The use of a combination of the above methods makes it 
possible to control the wear resistance of hard alloy tools 
and improve the tool accuracy. Figures 3, references 6. 
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Study of Heat Exchange During Coat Deposition 
by Plasma Flow Condensation in Vacuum 
927D0174E Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALOV in Russian 

No 6 (162), Nov-Dec 91 pp 21-24 


{Article by A.K. Vershina, Engineering Physics Institute 
at the Belarussian Academy of Sciences, Minsk} 


| Abstract] The expanding applications of, and improving 
prospects for using various coats in different branches of 
industry warrant an investigation of coat application by 
condensing plasma flows in a vacuum onto a base heated 
to a certain temperature. The problem of determining 
the temperature field in the base/coat system allowing 
for the coat thickness buildup is considered and the 
buildup conditions are studied. A mathematical mode! 
of the heat transfer process in the base/coat system 1s 
derived and the behavior of the temperature on the coat 
and base contact during the base rotation at a 2 RPM 
speed in a carousel for various deposited coat depths. the 
contact temperature behavior at various rotation speeds 
for a 10* m thick coat, and the contact temperature 
behavior as a function of the speed of the base spinning 
around its axis as a function of the carousel rotation 
speed are plotted. The problem of finding the tempera- 
ture pattern in the base and the coat 1s reduced to solving 
a system of first-order ordinary differential equations 
Figures 3. references 6 


Mass Spectrometry Investigation of lonized 
Nitrogen During Titanium Nitride Coat Synthesis 
927D0174F Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALO? in Russian 

No 6 (162), Nov-Dec 91 pp 25-28 


[Article by Zh.A. Mrochek, |.A. Romanchuk, MM 
Semenkevich, Engineering Physics Institute at the 
Belarussian Academy of Sciences, Minsk} 


[Abstract] The effect of the processes occurring in the 
bulk and on the electrodes during the coat deposition by 
the electric arc method on the temperature and coat 
deposition rate as well as the physical and mechanical! 
properties of the coat is discussed and the shortcomings 
of existing mass spectrometry methods used for ana- 
lyzing the metallic 1on component in the vacuum arc 
plasma are noted. A new mass spectrometry method of 
studying the meta! and gaseous 1onized components 
using plasma transport in a curvilinear plasma guide 1s 
described and the intensity of 1onized atomic N and T) 
lines as a function of the reaction gas pressure 1s mea- 
sured. The experiment 1s conducted in a VU-1! unit using 
an MX7303 RF monopole mass spectrometer whose 
sensor 1s evacuated by an NMDO-0.16 magnetic pump 
The dependence of the singly and doubly charged T: 10n 
current on the plasma guide potential at various static 
plasma guide magnetic fields and current densities, the 
dependence of the singly and doubly charged T: ion 
current on the magnetic field strength inside the plasma 
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guide al vanous plasma guide potentials, and the depen 
dence of the singly and doubly charged Ti 1on current 
atomic N son current, and the coat growth rate on the 
nitrogen pressure are plotted. The correlation of the ion 
current and titanium nitride coat growth rate with the 
nitrogen pressure points toward the active role of ronized 
nitrogen atoms in the coat forming, it 1s shown that an 
unambiguous conclusion about the effect of any single 
type of active particle calls for measuring the quantities 
oft these particles and the coat growth rate under iden- 
tical exapermmental conditions. Figures 3, references 8 


Flectrohydraulic Fracture of Pig lron-C ontaining 
Slags 

¥27DO174G Chisinau ELEKTRONNAYA 
OBRABOTKA MATERIALOU in Russian 

V0 6 (162). Nov Dec 9/1 pp 29.30 


|Article by VB Vishnevskiy. | N. Godovannaya, N.M 
Parkhomenko,. AL Chuyko. Institute of Matenals Science 
Problems at the Ukraiman Academy of Sciences, Kiev] 


[Abstract] The shortcomings and limitations of traditional 
methods of mechanical slag grinding using conventional 
equipment, eg. crushers and screens, the difficulty of 
breaking up slag lumps larger than | 000-1200 mm in size 
and the large amount of dust generated in the process are 
outhned and the results of fracture tests of slag conglomerates 
in water with subsequent sorting of the metallic and ceramx 
components by separation are discussed. Pig iron-containing 
slag 1s used in the expernment whereby the slag conglomerate 
size does not exceed 88-100 mm. Electric exposition with a 
pulse energy of 0 .8-1.0 kJ 1s used to break up the lumps. The 
behavior of the working media resistivity as a function of the 
slag water ratio and the number of pulses, the behavior of the 
( af) concentration in the slurry as a function of the slag water 
ratwo and the number of pulses. the magnetic component 
cONtENt iN pig iron-containing slag conglomerate fractions at 

| and | 3 slag-water ratios, and the particle size distribution 
and the conglomerate distribution by fractions after the 
electrohydraulic processing at |_| and | 3 slag: water ratios are 
plotted The results show that 95-100 percent of particles 
larger than 95-100 percent consist of metal. as the particle 
size decreases, the metal content drops to 70 percent. The 
total amount of metal recovered from the slag 1s at least 80 
percent and its refining degree is 90 percent. Thus, the 
electrohydraulic effect may be used successfully for ferrous 
metal recovery from slag. this 1s especially important in the 
secondary prg iron production where the metal content in the 
slag reaches 50-60 percent. Figures 4. references 3 


Production of Pyrolytic Samarium-Doped Indium 
Onxide Films 

927D01731 Moscow ROSSIYSKAYA AKADEMIYA 
N4UK SERIYA NEORGANICHESAIY! 
MAlERIALY in Russian Vol 28 No 4 

ipr ¥o pp SOO-804 


[Article by M_Ya. Rakhlin. V Ye Rodionoyv. A.K. Savin 
[.(s Sokolova, Semiconductors Institute at the Ukra: 
nian Academy of Sciences, UDC 546.682°546 659) 
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{Abstract} The shortcomings of the group Il metal sul 
fides as radiating materials in clectroluminescence struc 
tures prompted an investigation of the possibility of 
producing luminescent films of indium oxide doped with 
Sm during the growth by the pyrolytic method Activated 
and nonactivated indium oxide films are prepared by 
pyrolysis of an organic solution of indium acetylaceto- 
nate in dimethylformamide. The films are sprayed onto 
glass substrates covered with a transparent conducting 
tin oxide layer, the film thickness is monitored by a 
MII-4 microinterterometer while the film phase compo 
sition and structure are examined radiographically in a 
DRON-2.0 unit in CuA radiation. The film photolum: 
nescence (FL) 1s examined at room temperature ir the 
visible spectrum under LGI-2! laser excitation. Dittrac 
tion patterns of the In,O, powder and In,O,(Sm) film 
and the photoluminescence spectra of Sm-doped indium 
oxide films with various compositions. both annealed 
and nonannealed, are plotied. radiographic data on 
Sm-activated indium oxide films and photolumines- 
cence bands of In,O0,(Sm) films are summarized. An 
analysis of the oxygen-containing chelate indium com 
plexes shows that Sm atoms penetrate the indium oxide’s 
crystal lattice while the structure and symmetry of the 
original samanum complexes affect the concentration of 
the activating dopant in the films and their luminescent 
properties. In activating indium oxide with samarium in 
order to attain a predominantly red emission band 
characteristic of the Sm" ton. highly symmetric 
samarium complexes must be heat treated Figures - 
tables 2. references 6 5 Russian. | Western 


Certain Structural Characteristics of TiSi, Films 
Produced by Annealing in Vacuum 


927D0172J Moscow ROSSIYSKAYA AKADEMI) 4 
NAUK SERIYA NEORGANICHESATY? 
MATERIALY im Russian Vol 28 No 3 

Mar 92 pp 536-540 


[Article by O.B. Yatsenko,. L Ya. IT verdokhiehbova, EF 4 
Sadygov, Voronezh State University. t Dé 
621.315.592:539 216.2) 


{Abstract} The use of disilicides of refractory metals, ¢.g 

titanium, as integrated circuit bonding materials and 
various methods of producing such [TiS:, films are 
discussed. The structure and phase composition of films 
produced as a result of solid phase interaction of tita 
nium with single crystal and polycrystalline silicon under 
vacuum annealing conditions at a 800°C temperature. a 
6x 10° Pa pressure, and a 30 min exposure are investi 

gated by radiographic and electron diffraction pattern 
analyses, electron Auger spectroscopy. and scanning 
electron microscopy in combination with layer-by-laver 
and selective etching [i films (40-50 mm thick) are 
deposited by the magnetron spraying method on KDB.- 
10 (111) single crystal Si waters and poly-Si/mono-S: and 
poly-Si/Si0,/mono-S: heterostructures on its basis Frag 

ments of the electron diffraction patterns of the initial T 

film and heterostructures annealed as 800°C and Auger 
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rincipal and impurity element distribu 
tion in the surface layer belore and after annealing are 
plotted and microphotograpus of the silicide film sur 
faces are shown. The results undicate that a stable (54 
TiSi, phase develops due to vacuum annealing, an 
onentational dependence of the TiSi, layer growth and 
manifestations of the jong range interaction effect of the 
single crystal substrate on the film structure formation 
are discovered. [he sticide formation process 1s accom 
panied by an impurity gettering not only from. the 
annealing chamber atmosphere but also from the Si 
layer. A local inhomogeneity formation mechanism 1s 
proposed and is contirmed by expermmental data. It 1s 
shown that the structural defects have a matrix origin 
and are duc to the presence of B-detects in Si crystals 
Figures 3. references » Russian, 2? Western 
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Making B.Sr,CaC uO, Films by Layer-by-Layer 
Spraying 
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[Article by VA. Via High-Pressure Physics Institute 
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[Abstract] Layer-by-layer spraying deposition of ele- 
ments with subsequent high-temperature annealing of 
the resulting coats in the air as a means of making 
high-/. superconducting (VTSP) films 1s discussed and 
it 1s Stated that in addition to the apparent simplicity of 
the equipment it requires, the method makes it possible 
to produce virtually single-phase B,Sr,CaCu,O, on- 
ented films with sufficiently good characteristics. The 
diffraction pattern of the film and its temperature 
dependence of resistivity are plotted. The films are 
produced by vaporizing the elements from a single 
tantalum evaporator heated by an electron beam. The 
outcome of an effort to deposit multilayer films of the 
B.Sr,CaCu,O, (2-2-1-2) phase 1s descnbed. The best 
films—with the least amount of low- (2-2-0-1) and 
high-temperature (2-2-2-3) phases—are produced by 
using three-stage annealing. The diffraction pattern 
confirms the absence of these phases’ peaks. The study 
demonstrates that the method makes it possible to 
produce such multilayer films with a zero conductivity 
at SOK. The author 1s grateful to Ye S.Itskevich for 


, 


help. Figures 2. references | 
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Resistance of Pseudofused Litanium Carbide 
Powders in Sulfuric Acid and Hydrogen Peroxide 
Solution 


VO 7DOI 3b Moscow ROSSIYSKAYA AKADEMITIYA 
N40 A SERIYA NEORGANICHESAIYE 
WAlTERIALY in Russian Vol 28 No 4. 

ir y? pp h 'S/ 


[Article by GN. Komratov, LD. Chausskaya, L.V 
Kustova. Structural Macrokinetics Institute at Russia's 
Academy of Sciences. UDC $46.261:620 193] 


|Abstract] Decomposition of titanium carbide (KT) in 
aqueous solutions of HO, and H,SO, which is charac- 
terized by the [T(H,0,)]*" stained complex formation ts 
liscussed and the dependence of the rate of powdered 


titannum carbide reaction with a sulfunc acid solution of 


hydrogen peroxide on the mean fraction grain size and 
he process temperature is investigated. The pseud- 
ofused Utanmum carbide powder 1s synthesized at the 
Donetsk chemical reagent plant pursuant to TU 6- 
4704-79 The rate curves of the titanium concentra- 
behavior in the solution during the pseudotfusec 
titanium carbide powder decomposition at 80K for 
various gramuness, rate curves of the Ti 10n accumula- 
on in the solution during the pseudotused and furnace 
‘itanrum cartide powder decomposition at various tem- 
«ratures. the temperature dependence of ig4, on 1/7 
pseudotused and furnace titanium carbrde where 
ig 4 os the intial decomposition rate, the dependence of 
h ital decomposition rate on the onginal powder 
ious temperatures, and the dependence of 
iitice constant @ on the mean titannum carbide 
«wile sive al various temperatures are plotted. The 
nental composition of pseudofused titanium carbide 
ictions and the geranulometnc composition of various 
tanium carbide powder fractions are summanzed. The 
s drawn that the lattice constant a 1s a 
vot only the mean powder particle size but 
the nature and concentration of the liquid phase 
is well as the decomposition temperature 
\n analyses of the rate curves made tt possible to 
ibiish the activation energy of both types of powders 
5)+/-4 lor pseudotused and 28+/-4 to 53+/-6 
r the turnace powder. depending on the grain 
md ocertamn kinetic parameters of the process 
tables 4. references 6 
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( orrosion Behavior of Heterophase Sintered 
Miaterials of TiN4 rt and TIN-Ni Systems in 
sulfuric Acid Solution 


WilhR4 M * ZASHCHITA METALLO' 
k iy WA Jan-Feb 92 pp 62-69 
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{|Anstract] The development of new heterophase tta- 
mum nitride-based composites for use as nonconsum- 
able welding and clectrospark alloying electrodes 1s dis- 
cussed and the corrosion behavior of TiN-Crand TiN-Ni 
system materials as a function of their composition and 
structure 1s investigated. Samples for the study are made 
by cold compaction of the corresponding powder mix- 
tures with a 5-60 percent Cr and 5-40 percent Ni volume 
concentration with subsequent sintering within a | ,650- 
1,900°C temperature range and a 2-90 min exposure to 
argon. The corrosion tests are carned out in a 0.5 M 
H,SO, solution at room temperature (20-22°C). The 
total corrosion 1s determined by the mass loss method. 
The dependence of the general corrosion rate, titanium 
dissolution rate, and titanium yield coefficient on the 
chromium content in the TiN-Cr and TiN-Ni materials 
and the general corrosion kinetics, titanium dissolution 
kinetics, and titamum yreld coefficient for the TiN-5 
percent Cr, TiN-20 percent Cr, TiN-5 percent Ni, and 
TiN-20 percent Ni materials are plotted. The phase 
composition of the TiN-Cr and TiN-Ni samples after 
sintering 1s summarized. The effect of the sintering 
temperature and duration on the general corrosion rate 
is examined. The results of 200 h long corrosion tests of 
alloys in | N H,SO, solution at room temperature are 
cited. The conclusion is drawn that complex heterophase 
structures consisting of TiN and a metallic matrix 
(binder}—a solid solution of Ti in Cr or Ni+intermetallic 
compounds of Cr or Ni and chromium nitnde—form 
during the sintering of maternals in an Ar atmosphere 
The amount of intermetallic compounds mses with an 
increase in the sintering temperature and duration. The 
materie's of the TiN-Cr system are stably passive and 
dissolv. at very low rates, in TiN-Ni samples, nickel 
phases are in an active state under corrosion. The 
TiN-Cr corrosion rate drops sharply with an increase in 
the metallic component but increases in TiN-Ni under 
the same conditions. The corrosion resistance of both 
alloys increases with an increase in the sintering temper- 
ature and duration. Figures 3. tables 3. references | 7 


Corrosion Behavior of Steel 45 Surface Alloyed 
With Chromium in Sulfuric and Hydrochloric 


Acid Solutions 
J 7DOIOSB Moscow ZASHCHITA METALLOI 
im Russian bol 28 N Jan-keh 92 pp 70.06 


[Article by SG. Babich. VM. Koyazheva. LI. Zayets, 
Yu. Ye Roginskaya. L. Ye Alekseyenko, Ye F Kolosk- 
ova. Physical Chemistry Scientific Research Institute 
men L.Ya Karpov. UDC 620.193 2] 


{Abstract} The possibility of using certain metallic chro- 
mium compounds, particularly carbide and carbon:- 
tndes. as corrosion-resistant coats on steel 1s discussed 
and the corrosion resistance ability of coats consisting 
mostly of chromium carbides in the outer layer and a 
solid solution of Cr mm a-Fe on the boundary with the 
base in H,SO, and HC! solutions 1s mmvestigated The 
samples of steel 45 under study are surtace alloyed with 
hromium by the therma! diffusion method. before the 
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tests, the samples are degreased with ethanol and washed 
twice in distilled water. the solutions ar 
Perkin-Elmer 503 spectrometer, the phase composition 
of the samples 1s examined by a DRON.- } diffractometer 
the clemental composition of the coat 1s identified by the 
Auger electron spectrometry method in a Varian (LSA) 
spectrometer. The anode potentiodynam: 
chrome- and boron and chrome-plated stee! 35 in U1 N 
H,SO, at a 20°C temperature and the dependence of th 
Steady-state carbonitride metal sublattice 
rate on the potential in | N HSO,. the anode potentio 
dynamic curves of chrome- and boron and chrom 

plated steel 45 as well as the steady-state tron dissolution 
rate in chrome plated and boron ard chrome-plated stee! 
45 in N HC) 1 20°C, and the behavior of th 
potential of chrome-plated s! 45 during a | h lons 
corrosion test in oleum are plotted The tindines 
that chrome-plating increase the corrosion r 
steel 45 by 2-3 orders of m ynitude within a broad range 


naivzed Dv a 


urVeSs oft 


aissolution 


rré S,10on 


‘ 
micals 


:* Lancs 


of potential in hydrochionc and sulfuric acid solution 
while boron-chrome-plating increases it further by } 
times. Successful extended operation of chrome. and 
boron and chrome-plated steel in acid reducing med: 
complicated by the base dissolution through tt 1 


microdefects whose impact decreases greatly within a 
0.6-1.05 V potential range where passivation becon 

possible. The possibility of considerably increasing th 
COrrosion resistance of coals Dy 
tion from carbonitndes to chromium carbides 1s show: 
Figures 3, tables |. references |). 10 Russian, ? Wester 
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Corrosion-Flectrochemica!l Behavior of Nickel! in 
Aqueous Acetonitry! Perchlorate Media in 
Presence of Organic Bases and Acids 

927DOI6b8C Moscow ZASHCHITA UETAI 

in Russian Vol 28 N lan-keh ¥2 my . 


[Article by V_V. Ekilik,. Ye N. Balakshina, L_D Pope 
Rostov State University and Physica! and (rgar 
Chemistry Scientific Research Institute at the R 
State University. UDC S541 138) 


[Abstract] The substantially different effect of orgar 
bases (azoles) on the anodic dissolution of Ni in aqu 
and organic media prompted a study th fT 
the electrochemical behav | i} om ag 


Organic SyStems in the presence phosphor vod 


Potentiostatic measurements are taker . ck 
Ar-saturated water-acetonitrys o| n M 
Hi 10,+{0.05-1) M LiClO, containing i p 
cent mol. water using various additives. The deper 

of the corrosion rate and diffusio ren H at bot! 
water contents, the dependence of the Ni d at 
on pH at various potentials. and the depende: f th 
adsorption factor and pH factor on th ncen! 

the B-imino-a-oxrminoacetoacetarviamid a 

rosion potentials are plotted and the total dem 

the surtactant (PAV) action on the add 

tion and potential is summarized | wn ul ‘ 
an addition of \N-containing compounds | H 


plays a dominant role while the pr 
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lo adsorption in the passive state. These patterns ar 
reversed tor phosphonic acids. their adsorption prope: 
lies are manifested to a greater extent near the corrosi 
potential, The mutual behavior of inhibiting and 
enhancing additives 1s analyzed. The authors are gratetu 
io Yu.B Polkanova tor help with the expernmer 


Figures 3, tables 3. references 8 


Mechanism of Abnormal Corrosion Behavior of 
Aluminum Alloys in Concentrated Acetic Acid 
4? POIBSD M w ZASHOCHITA METALLO 


; Ku ian | \ \ ; lan-het } pi x4 


iArticie Dv SCs Polvakoy (;M Core nk 
Smiyan, M_.B. Kladnitskaya. Gs Ye Boveva. A 4 
mov, Electric Welding Institute imen: Ye | 
\'kraimian Academy of Sciences. |) DC ¢ 


Abstract} The peculiar behavior of alumut 


bubbling acetic acid and other aliphat 
116 1S discussed and the mechanism of th 
behavior of aluminum and its al! 
ceul acid ontaining icss than per 
nvestigated lothis end. ADO) alum 
Hloy Sampices machined to a | 25 um rough 
na it) percent Nat iH soiution tor » min al 4 
nsed in cold water. and bleached in a 25 per 
solution at om temperature for ) n 
; KKH) hin chemically pure glacial ace't i 
5-1 18°C temperature range. The chemoica 
ang texture of the surtace are cxamined t Mi‘ 
mass spectrometer made by Riber (Fras 1 ‘ 
“ar +4 \-ray microanalyvzer. Th esuit 
lara rol rrosion if mceniraied acid chang 
drop in the water concentration pDelow 
m unitorn ennhanced aiong the egrair 
within a .)-¢ inge. pitting ser cw 
S10T jominant at x Tr ‘} 
wader for water molecules is equal | . ¥ 
rrosion activation enerey for the ADO) at |H 
*f rresponds to the diffusior a 
tire temperature range A chang 
bserved tor the AMe} at 6 | 
lailu ia ninum alloy 1 : ve 
ccsSsal nsul na n “ 
st “eT b igures an 
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SOluULION ON Ihe COMPpoONent origsn and concentration al a 
©) temperature ss summarized An analyse of the clad 
metal behavior makes 1( possible to recommend that the 
etching solution base in which both clad metal compo 
nents arc soluble be sciected It ws shown thal the 
chelation agent capable of producing complex com 
pounds with a more stable metal should be selected ut is 
suggesied thal the sicady-state metal dissolution poten 
tials be Drought closer by controlling the rate of the 
surtactant and chelation agent im the ciching solution 
Figures 2 tables |. references | 


High- Alley Serfaced Layer Behavior During 
Low-Temperature Hydrogen Absorption 
4) (DOIOAl Moscow ZASHCHIT 4A METALION 
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i\Artecte by VM Levbvon VI Mirochask TA 
Pisarenks 44 Semakowa All-l avon 
Acsearch and [ kesagn Institute of hemical and Petro 
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icum Engineering. (IM 627) 194621 791 9 
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ADsiract) ( orrosson cracking of wellhead fittings from 
high alloy Stec! and neckc! alloys Dy the Nvdrogen embrit 
liemenit mechanism prompted a study of surfacing alloys 
anc ihe methods of thew depossion To the end a 
surtaced metal laver deposited in an Ag-He mueature Dy 
EP-7S8. welding wire according to T! +|.wase 
specifications onto the inside surtace of the weithead 
gatc vaives from ver ‘ORAMA pursuant RUD RIM 
* 16-31-84 CAWT 4540-7 S$ imMvesimated after icm 
pering a 5 ior 4 ft The surface metal has tix 
following composition 2! 4 percent ( + 64 7 percent N 
? percent Mo. 4 percent Nb 4 percent Al and 4 
percent [) Specificateon requere that the surfacing meta 
™ wuan "vdroercn sulfode rroswor rac kine 
SVA.) af a2 stress of af least 4) MPa The bvdroercn 
suai tiade racking resestent cSted ile 
MSA RB «)| -85 procedure in a NACE medium ail amples 
passed the tests at 4.1) MPa Hydrogen penetration « 
"samuined in 4mm (heck clad metal shert sampics with a 
>. 5 mem tfeck WOK RMA surface lawer The depen 
Gena: f the (222) \-caw Goffracton lene eedth on the 
capesurc duratvon after cathode Ovdrogenation for 5 fh 
anc wm the metal state ss plotted Durng the cathode 
pofanzation in the presence of a Pvdrogen afsorption 
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ahancer fvydrogrn penctraics ihe surfaced laver Me 
hydrogen diffusivity 1s cakculated for a 168 h cuposure at 
3 ji] mm mean depth DS 4 « mm * Same 
[ie Minimum surtacing laver Gepih according wor 
<atrons «= } mm “Ouk taac | **% 5 years for fwdroern 

penetrate through (the lawer Thus os the cow 
Nvdrogrn diffus.ce os +irtual mugnificant gure: 
reterences § 6 Russsan ¥ estern 
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Research inststute women: | Ya Karpov and Public Util 
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|Abstract| The difference in the rate characterisincs of the 
reac ions of anod« dissolution of siee! SO) and iron due 
to the difference ihese metals surtac adsorption 
propertics and ihe lack of Classified spectroxopen ciex 
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18 CORROSION 


{Absiract] Corrosion of of A8&8S Aluminum and the 
TSAM4-1 alloy containing 4 percent Al, | percent Cu, 
and 95 percent Zn widely used in machine building for 
making parts by precision casting in the nickel plating 
clectrolyte 1s investigated and the X-ray spectral analysis 
is carned out in a Simultex unit. To this end, the 
aluminum dissolution in the anode segments and nickel 
and hydrogen reduction in the cathode segments is 
examined. The hydrogen liberation rate on Al and the Ni 
precipitation rate on Al and the hydrogen liberation rate 
and nickel precipitation rate on the TsAM4-1 alloy are 
plotted. It 1s noted that Al corrodes slower than zinc and 
this is attributed to the fact that the Al-Ni galvanic cell's 


electromotive force (EDS) is 0.15 V lower than that of 


Zn-Ni. It is also demonstrated that although the TsAM4- 
| alloy contains only 4 percent Al, its behavior 1s much 
closer to that of Al and not Zn, the alloy corrosion 1s 
slower and the cathode depolarization occurs predomi 
nantly due to the Ni ion discharge, so less hydrogen 1s 
liberated. Figures 2, references 4 


Effect of Iron Impurities on Electrolytic Nickel 
Precipitate Structure and Properties 
927D0167M Moscow ZASHCHITA METALLOI 

in Russian Vol 28 No 2, Mar-Apr 92 pp 323-326 


{Article by G.M. Yashina, Z.S. Martemyanova, V.F. 
Lazarev, N.G. Rossina, Urals Polytechnic Institute; 
UDC 620.193) 


{Absiract] The effect of iron impurities in the Ni-plating 
electrolyte on the structure and quality of the nickel coat 


is examined using a sulfate electrolyte with a pH of 


4.6-5.6 at a SO” temperature at a current density of 2 
A/dm? with 100 ym thick nickel coats. In so doing, the 
background Fe concentration in the electrolyte 1s 
assumed to be equal to 0 while the iron addition concen- 
tration is manipulated within a 0-48 g/l range which 
corresponds to the actual contamination of commercial 
nickel plating electrolytes with steel St3 cathodes. The Fe 
concentration in the electrolyte 1s determine by photo- 
colorimetry, the internal stresses are measured by the 
flexible cathode method, the coat thickness 1s measured 
by weighing and with the help of a thickness gauge, and 
the coat porosity is determined by N.M. Shmeleva’s 
method. The Ni and Fe distribution in the 100 ym thick 
nickel coat precipitated from a sulfate electrolyte with a 
(0.48 g/l Fe addition is plotted and the Ni coat porosity at 
various Fe?’ and electrolyte concentrations after various 
electrolysis durations and the 100 ym thick Ni coat 
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microhardness and lattice constant are summarized, The 
Ni precipitate structure is examined radiographically 
and by X-ray microspectral and metallographic analyses 
using DRON-3, Camebax, and Neophot-2. The findings 
reveal that Ni-plating electrolyte contamination with Fe 
ions sharply worsens the nickel-plating quality of elec- 
trolyzer parts and indicate that the Fe ion concentration 
must by strictly monitored, continuous electrolyte fil- 
tering and purification is required. It 1s established that 
the maximum permissible Fe concentration in sulfate 
electrolytes should not exceed 0.01 g/l. Figures 2; tables 
2: references 11: 10 Russian, | Western 


Laser Stimulated Electrolytic Precipitation of 
Sn-Bi Alloy 

Y27D0167N Moscow ZASHCHITA METALLOV 
in Russian Vol 28 No 2, Mar-Apr 92 pp 334-337 


{Article by Yu.V. Seryanov, L.V. Aravina,; UDC 
621.793.14] 


[Abstract] The study of laser stimulated electrolytic 
precipitation of metals (Zashchita metallov Vol. 24 No. 
6, 1988, p. 1025 and Vol. 26 No. 4, 1990, p. 676) 1s 
continued and laser stimulated electrodeposition of a 
Sn-Bi alloy which is rather promising for rebuilding 
protective coats and applying local microamounts of 
solder to the topology elements of printed boards 1s 
investigated. To this end, a horizontally oriented Cu foil 
or an insulator with a chromium sublayer plated with 
copper are used as the cathode and tin ts used as the 
anode, a saturated silver chloride reference electrode 1s 
used. The potentiostatic polarization curves of the Sn-Bi 
alloy precipitation from the acid sulfate electrolyte onto 
a local copper cathode with and without irradiation and 
the analytical dependence of the relative local laser 
precipitate spot on the relative radius and exposure 
duration under optimum electrolysis conditions are 
plotted. A formula is derived for calculating the local 
sediment spot thickness and mean precipitation rate of 
the Sn-Bi alloy in the focused laser beam spot. Total 
elimination of diffusion constraints on the process at the 
central zone of the heat affected area (ZTV) is experi- 
mentally confirmed. The results indicate that laser stim- 
ulated electrodeposition under optimal conditions, 1.¢., a 
-0.76 V potential, a 21 kW/cm? exposure, and a 1.06 pm 
wavelength, is suitable for rebuilding protective coat 
flaws or applying microscopic doses of solder on small 
hybrid integrated circuit (GIS) elements. Figures 2, ref- 
erences 6. 
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Principal Zinc Behavior Patterns in Blast 
Fuinaces 


Y7POlTOA Moscow ST AL in Russian 
No 2, Feb 92 pp 8-9 


[Article by Yu.P. Shehukin, V.S. Novikov, B.A. Marsu- 
verskiy, Yu.V. Yakovlev, LE. Kosachenko, A.D. Niko- 
norov, Urals Scientific Research Institute of Ferrous 
Metallurgy and Nizhniy Tagil and Magnitogorsk Inte- 
grated Iron and Steels Works, UDC 669,162.26) 


[Abstract] The behavior patterns of zinc-containing iron 
ore materials of different ongin in the blast furnace and 
the relationship between the type of blast furnace cond:- 
tions and the properties of materials charged into it on 
the one hand and the zine behavior in various blast 
furnace areas on the other are discussed. The zine yield 
during the furnace blowing down as a function of the 
distance from the charge level in various Nizhniy Tagil 
(NTMK) and Magnitogorsk (MMA) Integrated Iron and 
Steels Works blast furnaces is plotted, the interaction of 
the zine vapors with the blast furnace dust is investigated 
under a microscope, and the zine distribution in the blast 
furnace is examined graphically. The study reveals that 
all zinc-containing charge materials have common zinc 
behavior patterns which are related to the process con- 
ditions and may explain the discrepancy observed 
between the inflow and outflow parts of the zinc balance 
A number of measures for decreasing zinc’s harmful 
effect are suggested on the basis of the relationship 
between the zinc behavior and the blast furnace process 
and it 1s noted that this range of measures 1s far from 
being complete. The need for further research 1s stressed, 
especially in regard to the effect of the charging system 
and the furnace cooling system and its parameters on the 
zinc behavior. The authors and the editors are hopeful! 
that a broad range of experts will become involved in 
Studying this problem. Figures 4, references 4: 3 Russian, 
| Western 


Development of Multijet Injectors of Natural Gas 
Into Blast Furnace Tuyere 


927DO176B Moscow STAL in Russian 
No 2, Feb 92 pp 9-12 


[Article by Yu.P. Mityushin, Yu. V. Fedulov, VP 
Monastyrskov, V.M. Udilov, V.1. Moykin, Magnitogorsk 
Integrated Iron and Steel Works and All Umion Scientific 
Research Institute of Metallurgical Heat Technology. 
UDC 669.162.22.2 


{Abstract} The possibility of enhancing the natural gas 
(PG) utilization efficiency at a high consumption rate in 
a blast furnace by improving the gas conversion without 
the soot formation and developing favorable H, radial 
distribution in the shaft are discussed and a formula 1s 
derived for the relative depth of jet penetration which 
characterizes gas feed conditions in the blast. A com- 


puter routine is developed for examining the effect of the 
natural gas injector designs and conditions on the gas jet 
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penetration depth. The dependence of the relative nat- 
ural gas penetration depth on the blast rate and natural 
gas pressure, the temperature distmbution in the blast 
cross section at a 8? mm distance from the injection 
point, and the gas distribution in the furnace top radius 
in & Magnitogorsk blast furnace are plotted) The opera- 
tion of conventional tuyeres and new tuyeres with mul- 
liet gas injection is compared and the operating indica- 
tors of the furnace with a new natural gas injection 
method are summarized. The use of the new tuyere 
design resulted in a change in the gas distribution char- 
acter, a drop in the hydrogen content on the penphery. 
and an increase in the H, content in the axial zone, thus 
improving the mixing conditions. The ore utilization 
efficiency rose and the coke consumption decreased. A 
lesser eflect 1s obtained after an extended furnace oper- 
ation, probably due to its detenoration and the substi. 
tution of experimental tuyeres with standard designs 
Figures 4, tables |. references § 


Development of 7AhNM Steelmaking Process in 
Open Hearth Furnaces 

Y27DO176C Moscow STAL in Russian 

No 2. Feb 92 pp 18-149 


[Article by N.F. Bakhcheyey, A.F. Sarychey, Yu.A. Ivin, 
V.N. Bobkov, V.V. Pavlov, Magnitogorsk Integrated 
Iron and Steel Works, UDC 669.054] 


[Abstract] A process for smelting steel 7KHNM in a 
single-runner open hearth furnace developed at the Mag- 
nitogorsk Integrated Iron and Stee! Works and the ditf- 
culties of controlling the sulfur concentration are out- 
lined and the mechanical properties and microstructure 
of the cold and hot rolled coils made from steel smelted 
by the new method are investigated. The metal part of 
the charge consist of 40 percent scrap and 60 percent 
molten pig iron. After the bath 1s fully melted, the slag 1s 
forcibly removed and the new slag 1s pumped in, then 
lime and crushed chamotte are added. The metal ts 
alloyed with Mo and Ni in the course of the process 
Pilot products are refined by the users and their proper- 
ties are examined, the results show that the technical 
level of cold rolled coils from steel 7AHNM smelted in 
open hearth furnaces corresponds to the quality of the 
coil shipped by German companies. The resulting steel 
has a sulfur concentration of no more than 0.012 percent 
and meets the requirements of the TU 14-4-1411—87 
specifications. The economic impact from implementing 
the new method exceeds 200 thousand rubles. Figures | 


Argon Blasting of Ingot Header of Rimmed 
Chemically Capped Steel 

Y7PDOl17OD Moscow STAL im Russian 

No 2, Feb 92 pp 19-20 


[Article by G.P. Burakovskiy, V.P. Andreyey, L.1. Yeb- 
seyev, N.M. Kolova, Magnitogorsk Integrated Iron and 
Steel Works, UDC 621.746.58] 
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[Abstract] A method of improving the quality of chem 
ically capped ingots by decreasing its contamination 
with nonmetallic inclusions by lowering the deoxidizer 
rate for capping while improving its mixing with the 
metal is discussed and an experiment to blast the ingot 
header of chemically capped rammed steel with argon 
carried out at the Magnitogorsk Integrated lron and Steel 
Works 1s described. Rimmed steel 1s smelted in a two 
bath steclmaking unit with a 300 t bath capacity while 
coke breeze is added to the ladle to control the metal 
oxidation. The metal macrostructure of 12 pilot and 10 
conventional smeltings 1s cxaamined and the chemical 
composition behavior of steel O8kp along the axis and 
periphery of a slab made from an ingot with argon 
blasting and wooden rod stirring 1s plotted. The findings 
indicate that the ingot head blasting with argon makes it 
possible to lower the aluminum consumption for cap- 
ping and obtain a dense macrostructure at higher ingot 
layers as well as considerably to decrease the amount of 
aluminum oxide (Al,.O,) and nonmetallic meclusions 
dissolved in the metal. As a result, 1 becomes possible to 


improve the ingot head quality and reduce the amount of 


top discards by 0.43 percent. Figures |. tables 1, refer- 
ences « 


Improving Killed Stee! Ingot Quality 


QI7DOIL76b Moscow STAL in Russian 
No 2. heh YD y fi 


[Article by VP Vozhdayev, Yu.N. Selivanov, V.P. 
Prishedko, Magnitogorsk Integrated Iron and Steel 
Works; UDC 621). 746.58) 


[Abstract] A comparative study of ingots cast into big- 
end-up (U)V) and smatl-end-up (UNT) ingots with hot 
tops insulated with fireclay brick and the relative volume 
of top discards ied to the conclusion about the expedi- 
ency of expanding the range of killed steel cast into 
small-end-up ingots, to this end, a study 1s carried out at 
the Magnitogorsk Integrated Iron and Steel Works aimed 
at finding ways of slowing down the solidified metal 
“bridge” formation under the ingot head and preventing 
the secondary shrinkage cavity development. The study 
shows that this can be attained by increasing the ingot 
cross section under the head by eliminating the planar 
mold segment and matching the insulation slab profile to 
that of the inside walls. Six ingots cast into UNT molds 
and six ingots cast into VY molds are examined and 
their macrostructure and chemical composition are ana- 
lyzed The axial carbon and sulfur distribution in pilot 
and regular ingots of stee! 65G and the carbon distribu- 
tion in the height of stee! 45 ingot cast into small-end-up 
molds are plotted and the carbon segregation, its mean 
value, and spreac in pilot and regular ingots are summa- 
rized. The tindings show that the use of curvilinear 


insulating slabs makes it possible to increase the range of 
killed steel cast into |)NT ingots and attain a 2 percent 
top discard gain and a )5 kg/t mold gain as well as 
improve the ingot surtace quality. Figures 3, tables 2: 
references . 
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Improving Steel Quality for Cold Rolled Band b 
Degassing 


Y27D0176F Moscow STAL in Russian 
No 2, keh 92 p 23 


[Article by V.1. Frolov, V.F. Sarychey Nob 
V.N. Bobkov, Magnitogorsk Integrated troy 
Works, UDC 669.0144] 


[Abstract] The failure of the semiutinish 
shipped by the Magnitogorsk Integrated | 
Works to the Krasnaya Etna Plant for mak: 
steel band to meet specifications prompted 
substitute rimmed steel with killed s! 
O8YuT in double-bath open hearth furna 
rimmed semifinished product with « 0. | ’ 
1 ,620-1.635°C 1s deoxidized by ferromange 
ladle and transferred to a degassing mas 
into small-end-up molds with hot tops t! 
distribution of the C, Mn, S. and P concer 
O8 Yul and O&kp and [: and Al con 

and the frequency distribution of th: 

and clongation of steel OS Yul and Os} 
Tests of pilot metal at the chent plant 

the strength and surface quali! 
rolled stock improved while maintaining 
same ductility. The annual econom 
menting the new type of stec!l oo 


rubles. Figures 2 


Lowering Ferromanganese Outlays in Stoclmaki 


Y27D0176G VUoscow S/ i/ in Ru ia 
No 2, Feb 92 pp 24-25 


[Article by Al. Blokhin, YuN” Volst 
Sergeyev, V.V. Pavlov, Sl. Voronin. M 
Mining and Metallurgy Institute and Ma 
grated Iron and Steel Works, (DC of 


[Abstract] A system for analyzing U 
steelmaking 1s developed and impicm 
nitogorsk Mining and Metallurgy institu ’ 
the Magnitogorsk Integrated Iron and 
order to find qualitative and quantita! 
between the thermal and process condi! 
and the slag and metal oxidation duriny 
steel O8kp, | ikp, Blkp, and B2kp in. 
making vessels. All smelting are classilicd a 
analyzing the experimental! results. ihe a 
the oxygen concentration in the meta 
content in the slag on the carbon conc 

and a flow chart of the system tor ¢ 
ferromanganese outlays 1s cited Reg 
which connect the Mn loss to the meta! 

the liquidus line are derived and analysed 
tion of the bath’s thermal! condition anc 
ferromanganese consumption necessa 

with a specified Mn content in th 

that an annual economic impact of 10> 
attained while the ferromanganese ou 
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trom 7.8 to 7.19 ke/t. A P-100 programmable input 
Output chip is used in calculavions. Figures 2, references 
‘ 
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Improving Rimmed Chemically Capped Steel! 
Quality During Casting by Using Intensifying 
Briquettes 

Y27D0176H Moscow STAL in Russian 

No 2, Feb 92 pp 26-27 


{Article by G.P. Burakovskiy, V.S. Ploshkin, All 
Mitrokhin, LL. Yeliseyev, Rl. Myachin, Magnitogorsk 
Integrated Iron and Steel Works, UDC 621.746.68}] 


| Abstract] Additions of intensifying briquettes to molten 
metal during the casting of 7-ton ingots into small- 
end-up molds in order to increase the boil intensity and 
decrease ingot tears is discussed and effect of these 
intensifying briquettes on the macrostructure quality, 
chemical uniformity steel contamination with nonme- 
tallic inclusions, and surface defects on the ingots 1s 
investigated. To this end, metal 1s smelted in 400 ton 
open hearth furnaces and deoxidized with ferromanga- 
nese im the furnace or the ladle while the intensifying 
briquettes are added during the casting. Granulated 
aluminum 1s also added in the case of molten meta! 
shrinkage in the mold. The characteristics of the ingots 
cast with intensifying briquettes and by conventional 
technology, the nonmetallic inclusion composition of the 
ingots cast with intensifying briquettes and by conven- 
tional technology, and the quality of billets produced by 
rolling pilot and conventional ingots are compared. An 
analysis shows that the use of intensifying briquettes in 
smelting rimmed steel chemically capped with alu- 
minum makes it possible to produce metal with a suit- 
able macrostructure at higher ingot levels thus 
decreasing the steel contamination with nonmetallic 
inclusions and decreasing the volume of rejects due to 
tears. Tables 3 


Material Balance of Ferrosilicon Smelting With 
\ anadium 


Y27D0O1761 Moscow STAL in Russian 
No 2. keh 92 pp 34-37 


{Article by NV. Tolstoguzov, 8.S. Zhilyakov, V_.N. Tol 
stoguzov, M.A. Solovyev, LA. Selivanoyv, Siberian Met- 
allurgical Institute and Kuznetsk Ferroalloys Plant: 
L'DC 669. 168.3:669.292°782} 


{ Abstract] The large number of stages involved in pre- 
paring vanadium concentrates for smelting their alloys 
by processing vanadium-containing converter slags 
vanadium-nech ores, or concentrates and the resulting 
low vanadium recovery prompted the Chelyabinsk Inte- 
grated Iron and Steel Works and the Urals Branch of 
Russia's Academy of Sciences to develop a composition 
and technology for smelting of a vanadium alloying 
composition with 8-12 percent V and 10-20 percent Si 
directly from vanadium slag by silicothermic reduction 
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and the Kuznetsk Ferroalloys Plant and the Sibenan 
Metallurgical Institute to develop a technology for 
melting an alloying composition with 6-8 percent V and 
45 percent Si by continuous carbothermy. The material 
balance of the ferrosilicovanadium smelting by carboth- 
ermy at the Kuznetsk Ferroalloys Plant (KZF) 1s exam- 
ined and the vanadium and addition (Mn, Ti, Cr) 
concentrations and their ratios in vanadium slag, 
quartzite, coke, and iron chips are summarized. The 
effect of the iron concentration in the dump slag on the 
VO. concentration is plotted and the sources of V, Si, 
and additions and their distribution among the smelting 
products of ferrosilicon and vanadium are investigated. 
An analysis of the material balance shows that vanadium 
and its concomitant additions are reduced virtually 
completely and largely pass to the metal during the 
smelting. For example, the Ti and Mn recovery during 
the ferrosilicon smelting with vanadium reaches 90-92 
percent. Figures |; tables 3, references 9. 


Making Steel 08Yu of Higher Drawability Classes 


YI 7D01760 Moscow STAL in Russian 
No 2, Feb 92 pp 65-68 


[Article by S.A. Bratus, VA. Maslennikov, E.D. Nem- 
kina, VP. Gubchevskiy, A.A. Vostrikov, Magnitogorsk 
Integrated Iron and Steel Works, UDC 669.14.018.262] 


{ Abstract] The need to increase considerably production 
of cold stamping sice! for complex drawing necessitated 
by the development of the automotive and tractor 
industry prompted an investigation of the behavior of 
strip metal structure and properties at all process stages, 
including the initial slab state. To this end, two smeltings 
of aluminum-killed low carbon steel O8Yu made by 
cycling degassing and deoxidation in a vacuum chamber 
are examined and their chemical composition 1s summa- 
rized. The microstructure parameters of two types of 
slabs—cooled in a stack and stripped manually—are 
analyzed and the character of cementite particle size 
distribution in annealed sheets made from the slabs 1s 
plotted. The mechanical properties and structure of hot 
rolled strips of top and bottom cast slabs, the microstruc- 
ture parameters of cold rolled annealed strips, and the 
physical and mechanical properties of annealed strips 
made from top and bottom cast slabs. The study dem- 
onstrates that polymorphous transformations in slabs of 
steel OR Yu determine the excess phase, pearlite column, 
and nonmetallic inclusion distribution and the state of 
solid solution at all process stages while additional 
(a+y)+(y+a) transformations suppress the development 
of the structurally free cementite grid on the ferrite grain 
boundanes and refine pearlite columns. Accelerated slab 
cooling makes it possible greatly to improve the 
stamping properties of steel O8 Yu sheets. The study also 
underscores the urgency of controlling not only the 
nitride but also the carbide formation processes at the 
earliest process stages. The findings are corroborated by 
pilot and commercial tests at the Magnitogorsk Inte- 
grated Iron and Stee! Works. Figures |, tables 5, refer- 
ences 5 3 Russian, 2 Western 
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New Type of Steel Making Vessel 


927D0175B Dnepropetrovsk 
METALLURGICHESKAYA 1 GORNORUDNAYA 
PROM YSHLENNOST in Russian No 4 (162) 
Oct-Dec 91 pp 10-11 


[Article by N.M. Skorokhod, NA. Antonov, VA 
Rybinov, Kommunarsk Integrated Iron and Steel 
Works, UDC 669.183.21.041.43-658. 589] 
{502.55:628.51] 


{Abstract} After the sintering and blast processes, the 
open hearth plant at the Kommunarsk Integrated Lron 
and Steel Works is the principal source of pollution 
within the iron and stee! plant self and the city as a 
whole. This fact calls for substituting the open hearth 
process with a much cleaner and economically more 
efficient converter process, yet the plant lacks the neces- 
Sary resources for such a step. After studying the exper- 
ence of the Orsk-Khalilovo Integrated Iron and Steel 
Works where a two-bath open hearth furnace was 
upgraded, open hearth No |0 was switched to the 
intermediate operating condition in 1989 Its success 
prompted the development of a new high-capacity unit 
during the overhaul of open hearth furnaces Nos. | and 
2, the resulting steel-making vessel is a furnace with two 
melting chambers and one vertical gas exhaust channel! 
located between the two baths at the center of the 
furnace. Each bath has three charging doors with aero- 
dynamic curtains on them, thus completely climinating 
gas discharges through the doors during all smelting 
phases. The new unit has two gas scrubbing systems 
operating in a parallel mode with a single exhaust 
channel. At the end of commercial tests the new unit will 
be certified by a special commission involving scientists 
iron and steel works representatives. and state environ- 
mental authorities so as to make the decision whether to 
replace other open hearth furnaces with such units 
Figures 2. 


Confidence Coefficient of Blast Furnace Zone 
Balance Analysis Data 

927D0175E Dnepropetrovsk 
METALLURGICHESKAYA 1 GORNORLDNAY 4 
PROM YSHLENNOST in Russian No 4 (162) 
Oct-Dec 91 pp 28-30 


{Article by K.M. Bugayev. Donetsk Scientific Research 
Institute of Ferrous Metallurgy, UDC 669.162.263 
046.5.012.34 021 3.4.00) 24) 


{ Abstract] The characteristic features of the zone balance 
analysis of blast furnaces are discussed and the proce 
dure for analyzing the heat and mass transfer in each 
zone as well as for the blast furnace as a whole 1s 
outlined. The premise of the S-shaped temperature vari- 
ation with the furnace height 1s checked and nt 1s dem- 
onstrated both experimentally and analytically that the 
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gas flow heal capacity is not constant along the blas\ 
furnace height bul decreases in the intensive mass 
transier zone, probably due to the tuyere gas on its path 
to the furnace top. The temperature on the thermal! zon: 
boundary varies as a function of the gas and burden mas: 
flows. The decrease in the tuyere gas heat capacity in th 
intensive reduction zone is manifested at al! 
parameters and at any arbitrary reduction 
positions of the thermal zone boundaries are determine | 
by the gas:‘burden mass rath which correspond | 
changes in their heat capacity along the furnace heient | 
iS Suggested that all processes occurring in the bias! 
furnace as well as the factors of gas flow variability on th 
furnace height and the temperature level in the delayed 
heat exchange zone be taken into account 1 ler | 
increase the confidence level of the zone balance ana 
and calculations. Figures 4. references 4 


neiling 
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Liquid Steel Treatment in Ingot Vlold by Powder 
Wire 

927DO17SF Dnepropetrovss 
METALLURGICHESKAY A] GORNORL D’ 
PROMYSHLENNOST in Russian No 4 

Oct-Dec 91 pp 31-32 


{Article by V.A. Vikhlevshchuk. VM © hernogs " 
VA. Polyakov. V.1. Drachev. Yu; Badoge NM 
Omes, Ferrous Metallurgy Institute and Zaporost 
Integrated Iron and Stee Work ip 
669 141.245 046. 516:62! 746393162) 762-4) 


[Abstract] The efficiency of using powder w 


silicocaicium and an alloying compositior a 
metals (RZM) tor Ilreating converter ste iF ne 
mold developed by the Ferrous Metallure, | 
together with Zaporozhsia! Integrated tron anc 


Works 1s investigated) To this end. sample: 
St3sp. O8YuT. 35. 45. and Sv-O8G:2S ov 
converters are deoxidized during the tapping pr 
alloyed by adding ferroalloys and aluminum | 

The type of wire filler and wire rate. the | 

wire addition method. and mass tractior 

steel before and after the wire addition to the ing 

are summarized as a function of the stee! brand 

rare earth metal and calcium content distribu 

billet cross section as a function of the ton f pow 
wire addition to the ingot mold during ASTIN 
plotted. The conclusion 1s drawn that add:' 


wire immediately after the end of casting neta 
an aluminum content of at least 0 04 percer 

The use of powder wire with SAZU) 5 Ka 
FS30RZM 30 rare earth metal alloying comp 
microalloying in the ingot mold makes 9 
lower the ferroalloy consumption b, 

improving the assimilation of clements. | F 
economic impact of |-5 rubles per ion Fi 


2. references | 
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Mastering Alloyed Steel Steel Smelting in 450 
Ton Converters Using Liquid Alloying 
Compositions and Ladle Refining 

927D0175G Dnepropetrovsk 
METALLURGICHESKAYA | GORNORL DNA) 4 
PROMYSHLENNOST in Russian No 4 (162) 
Oct-Dec 91 pp 33-35 


{Article by L.F. Kosoy, 8.1. Yaburov, M A. Pozhivanoy 
O.V. Nosochenko, S.G. Melnik, Central Scventific 
Research Institute of Ferrous Metallurgy and Azovstal 
Integrated Iron and Steel Works, UDC 669 15 262428 
194.046.516.523.54:621.746.32).001 5) 


[Abstract] Success in bringing on stream a new oxygen 
converter plant with two DSP-|2N7Z arc furnaces and 
one RK? 16.5 SFL-I! slag melting furnace for melting 
alloying composition and synthetic slags opened the way 
for using a new technology of smelting alloyed stee! in 
large capacity (350 ton) oxygen converters using liquid 
alloying compositions. The use of such compositions 
makes it possible to solve many converter stec! making 
problems, such as greatly lowering the final blast and 
metal tap temperatures, decreasing the slag and metal 
oxidation, reducing the thermal load on the converter 
lining and the number of blasts. improving the stce! 
deoxidation quality, and lowering the pig iron outlays A 
schematic diagram of the converter plant with a syn 
thetic slag and liquid alloying composition melting sec 
tion 1s cited and the behavior of the chemical compos: 
tion of the pilot melting metal during the argon blast as 
well as the mechanical properties of stee! O20;2S made 
with a liquid alloying composition and with solid ferroal 
loys are outlined Phase one of the assimilation process 
shows that it 1s rather efficient from the economic and 
quality viewpoints Combined with ladle refining. this 
method of smelting stee! 09G 2S. | WGISU) and | 7G) St 
also reduces the Mn and Si melting loss by 3.5 and 
percent. respectively. and lowers the sulfur concentra 
tion im ready steel by 0.0014).005 percent as well as 
increases toughness by | 5 tomes. The economic impact 
from its implementation at the Azovstal reaches 900) 
thousand rubles per year In addition the level of 
harmful discharges does not cxaceed the maximum allow 
able concentration. Figures | tables 4. references | 


Metal Desulfurization in | adle by Active Slag 
Mixtures 
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{Article by M.A. Pozhivanovy. PM Semenchenko. ‘ \ 
Kazakov. (©) A Poshinov. As Svvazhin. Avovstal Int 
grated Iron and Stee! Works and Moscow Stee! and Alloy 
Institute. LD 669 184 046 5K) 6 04 1) 6) 4 

methods 


{Abstract} Vanous out-of-furnace metallurgy 


based on the sulfur redistribution between the metal and 
sulfur-free refining slag and ther 


shortcomings are 
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addressed and the need tor add 


the purpose of sulfur removal 7 , 
(L/DM) is noted The pron Tt 
refining with the help of active slay 


gated at the Avovstal Integral 
where metal is melted in a | T 
a | ORL 7O00O) te mpcratul “ 
4 3-11 min, the temperatu 

within 1.550-1 605°C why , bia 


varies within 4-20 mun al a ral 


The dependence of the distrihur 
lapping Moment on the € at) f T 
in the S concentration in tt ’ 
refining. and the depende: 

degree in the ladle on the pr 
sulfide capacity (calculated fr 
optical basicity) by the lag la i} 
of the LU} IM process are plotted 
under cxsting active slag Au 
refining utilization of slag a T 
thetic slag (SSh). | rm 


mixtures (TShAS) and | po 

whereas the desulfurizing | 

the tapping. It is shown that 

can be controlled by many 

and amount It 1s suggested that R 
Stirred in the ladle in the | IDM 


through the lance 1s inet! 


Effect of lon Irradiation on ( omposition and 
Atomic Structure of Fe-Ni System Allows 
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{Abstract} The us ! 
surtace 48 a means of 
layer diagnostics and t! 
propertics are 
iwradiation of the surta 

Fe-Ni system with varou R 
with Ar’ sons on the at 
position is investigal 
taken m a combuned 
electron (DMEJEOWN 


the ussced 


equipped with a four-end y 
and a diffraction ret 

the Fe concentraty 

the son irradiator } 
the wothermal annealing 
radiation m at 

lace oncentrat 

urve" uw ite om 7 
spacing on the } 

are plotted Ihe ar 

faces of Fe-N 

attics mista 
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sysiem alloys are summarized An analysis shows thal a 
large number of stable nonequilibrium vacancies forms 
in the near-surtace area under irradiation which. in turn 
stimulates the Ni atom diffusion The mean surface 
destruction arca per mcdent ion and a relative change in 
the interplanar distance are calculated and it 5 estab 
lished that the above defect formation parameters arc 
substaniially anrotropn duc to the difference in the 
atomic interaction force constants of the corresponding 
crystal faces Figures | tables ) references 25 & Russian 
|? Western 


Abnormal Mass | ransfer in Fe. Ni,,Mia, Alley 
UL ader |Low-F nergy Proton irvadlation 
927DOITH Moscow POVERKHNOST FIZIKA 
AHIMIYV 4A WEAHANIAA on Ruswan No 4 

ipr ¥. pp 7). j 4 


[Article by VA Tsurm. AM Sorkin, NP Pilppowa 
VA Pavlov. Institute of Physics of Metals at the Urals 
Branch of Russia s Academy of Scrences. Y chaterinburg 
UDC 620. 194+621 TRS! 


[|Abstract} The abnormal behavior of the real crystal 
Structure in the near-surtace layers catending from the 
surtace to a drstance much greater than the particte path 
length during the solbd state imtcraction with a charged 
particle flu 1s discussed and the miuing effects as well as 
the surtace phase penctration depth are imvestigaicd 
under the conditions of intense low-cnergy ton irradia 
tron at low temperatures To the end. a face<entered 
cubs: lattice (CG TsK) Fe,.Ni,.Mn, alloy ennched with 
*"Fe by 25 percent 1s subyected to diffusion annealing for 
\00 bh at | OOF) and wradiated with H” sons ata |) ke’ 
energy with a ‘0 am free path length at a current density 
of 100 pAvom’ with a 31 10°" cm’ dose at PK. The 
Moesshaucr spectra of converwon sons of the 15 pm 
thick alloy foul with a 200 am thick spraved *’Fe laver 
and the ratio of the surtace phase subspectrum arca to 
the total spectrum area as a function of the theckness of 
the removed laver are plotted The analyses reveals 
miaing and interpenctration under proton irradiation 
and shows that a-Fe penetrates to a depth caceeding the 
sprayed layer depth by an order of magnitude this is 
attributed to an clastx wave propagation The capen 
ment ded not fully cstatiesh the offer sources of the 
long-range effect Figures 2 references § 6 Russian. 2 
Western 


Blast Furnace Restart Blowing After | xtended 
Shutdown 
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[Abstract] A 1.719 m’ blast furnace is restarted at the 
Kommunarsk Integrated Iron and Stee! Works after ar 
emergency sia day shutdown without a preliminary 
preparation The criteria used in selecting the blow-in 
resiarl pace and the charge composition are outlined and 
the blast furnace operating parameters during the biow 
iN festarl perwod. such as the pressure temperature () 
concentration natural gas raic number of tuyeres in 
operation. the amount of pig iron smelted the amount of 
slag in the ladic. the Si and S concentration im the meta! 
the CO),. CO. and H, concentration in the fluc gas. and 
the ( ©) utslizatvon percentage. are summarized An ana 
lytical procedure 1s developed for calculating the cone 
rate under nonstandard production conditions The bias! 
furnace Dblow-in restart method makes if possitk 
determine the coke rate with an accuracy sufficient for 
practical applications Recommendations are dev cloped 
for the blow-in restart conditions. ¢g. to close dowr 
some tuyeres and increase the duration of Marge Stay 
the furnace by | 7-2) tomes Tables | 


——————— 
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i[Aructe by V A CGordivenko.G © Vasyura LM Ruda 
kov. Vi Varava. Kommunarsi Integrated iron and 
Stee! W orks and Donetsk Scrcntific Research Institut 
Ferrous Metallurgy Dc #469 IF ¢ 
034 74 669 743 it} 


[|Abstract| In recent years. the Mn concentration in th 
ferromangancse smelting charge dropped by 5 | percer 
duc © a substvtution of a part of oxnde mangance 
concentrate with a 43-45 percent Mn content with a 
carbonate concentrate with a 28-29 percent Mn concer 
tration Thes necessitated a number of corrections in the 
tempecrature-Diasi siag thermal and gas dynam 
ditions om the ferromanganese smelting process | hx 
resulting theoretical and practical studies feiped 
estabirsh that a decrease in the metallurgecal + alue of 1h 
mangancse comceniraics used im ihe process sary 
reduces the Diast furnace productivity and mcreases th 
coke consumption Analyses show thal in order to cnsur 
technologically stable and emergency free Mast furna 
operation with a somewhal Mn-depicted  harec 
necessary first of all to marmmitain the hearth om the acts 
State and emsure the Dias! furnace smelting of 'crromar 
gancse using stable slags [abies 4 


Assemilation of ( ommercial Plant for Viceasuring 
( eke ( ommbustibility at Deeprovskiy Integrated 
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Institute and Dneprovskiy Iniegrated Iron and Sice! 
Works, UDC 662 74.546 468).0043.12 001 76] 


[Abstract] The madequacy of today’s criteria tor esti 
mating the cokc properties and their inconsistency with 
mxiern concepts of the tunctional role of coke im the 
Diast furnace process prompted the devclopment and 
assimilation of new methods of cvaluating the metailur 
gical properties of blast furnace coke Special attention ts 
focused on the coke s high-temperature propertics. pri 
marily its chemical activity under the cflect of oxrdants 
such as carbon droande (1c . reactivity), and oxygen (1 

ombustitility) To ths end. a procedure tor deter 
mining the coke combustibility indices and progress in 
assimilating a pilot-commercial coke Combustibility 
measuring plant designed by the Ferrous Metallurgy 
Institute (10M) and assembled at the Dreprovskry 
Integrated Iron and Stee! Works 1s described and the 
ombustidility index values of Bagieyskiy By-Product 
( oke Plant (AKAZ) during the assimilation penod are 
summanzed A schematic diagram of the coke combus 
Uitiity measurement plant is cited and a statistical 
analyses of the indicator SMability 1s performed It shows 
a hogh vanatulity of thes parameter under real commer 
a! condithons and the resulting incvitable and uncon 
\rollabic blast furnace distortions It 1s suggested that th 
oke Combustibility be controtied within a narrow range 
«) as to Ota data for making on the spot decisions of 
manipulating the Plast furnace smelting parameters 


} mures tates references 
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La sa ’ 


AMiract; A mechanized plant for making (two-lay 

feocder head hot top trom heal resssiant concrete Durit at 
he Arnvoy Rog tIrtegrated tron and Sice! Works 
descrifhed and the quality of the metal cast mto & 5 tor 
ngots wrth hol tops lyned with firectay Preck and feat 


Lamined in order Sltimate thre 


resisian'i cnc ret 
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eflect of heal resistant concrete lining on the heal insu 
lating ability of the hot top Schematic diagrams of hot 
tops with chamotte and heat resistant concrete lining as 
cited and hot top specifications are summarized Ar 
analysis of the metal quality demonsirates thal shrinkage 
defects im ingots cast with hot tops lined with heat 
resisiant concrete are located im the feeder head sector 
rather than the ingot body while the liquid meta! volume 
decreases by 0 026m" The resulteng improvement in tt 
heat msulating capacity of the hot top with a hea 
resisiant concrete over that with tireclay Prick makes 
possibile to reduce the volume of top discards hb . 
percent Figures 2 tables 
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cad im the chiorwde melt with addiirons are plotted An 
analysis of the curves and data shows thal addition of up 
) S$ percent mol of LiNd), and KN), leads to a decrease 
im imiertacial tension at the clectrocapillary curve (EAA 


masima from 4) to } ¥Y and 4 min respectively 


and a shill of the rer hargc poicntial toward more 
clectropositive values [hes shift Msisicnt with ihe 
Ofreiation of ihe ciectron work function of 4 metal when 
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affinity of alkali metal cat troe and the 
alkali metal cation Dinding cnerg ameons. The effect 
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not increase as a result. The findings have been incorpo- 
rated in a Building Rules and Standards reference. 
Tables 4, references 3. 


Effect of Additives on Corrosion Resistance of 
Building Mortars in Man-Made Media 


27D0188E Moscow BETON I ZHELEZOBETON 
in Russian No § (446), May 92 pp 23-25 


{Article by V.V. Goncharov, A.M. Rozhanskaya, Kiev 
Civil Engineering Institute and IMV at the Ukrainian 
Academy of Sciences; UDC 679.69:620.193.8: 
627:691.327] 


[Abstract] The criteria used for evaluating the corrosive 
effect of natural and man-made media on concrete and 
building mortars and the difficulty of predicting the 
corrosive environment in media modified with various 
groups of microorganisms are discussed and the charac- 
teristics of the chemical and microbiological effect of 
various additives on the building mortars of various 
compositions is investigated. To this end, model tests are 
carried out using building mortar samples with a 1:3 
composition and a water:cement ratio of 0.4, 0.6, and 0.6 
with and without additives. The katamin AB, katapin 
KB, and polidim P organic compounds added together 
with water in making the concrete mix are used as the 
additives. Aqueous solutions of organic and inorganic 
substances are used as the nutrient medium for micro- 
organisms. The dependence of the corrosion resistance 
coefficient KS,on the amount of additives and water:ce- 
ment ratio in various media is plotted. The additive’s 
corrosion resistance is determined as the ratio of the 
bending strength of samples exposed to sterile tap water 
to the bending strength of samples exposed for six 
months to room conditions. The findings make it pos- 
sible to trace the specific features of the protective 
actions of microbic corrosion inhibitors for concrete as a 
function of the corrosive process stimulants and develop 
practical recommendations for using the specific protec- 
tive additives; it 1s noted that the use of additives must 
be preceded by a microbiological analysis for each spe- 
cific type of reinforced concrete structure. Figures |; 
references 3. 


Tasks of In.proving Domestic Structural Design 
Standards 

927D0188F Moscow BETON I ZHELEZOBETON 
in Russian No S (446), May 92 pp 27-29 


[Article by N.A. Markarov, V.D. Grinev, National FIP- 
YeKB Committee of the Former Soviet Union and 
Novopolotsk Polytechnic Institute; UDC 
624.012.45[083.75}] 


[Abstract] The proceedings of a joint session of the 
National Committees of FIP and YeKB of the Former 
Soviet Union held at the Novopolotsk Polytechnic Insti- 
tute in October 1991 are described. The reports and 
papers presented by scientists from 30 cities and dozens 
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of leading scientific research, design, and academic insti- 
tutions dedicated to improving domestic regulatory doc- 
uments for the design and analysis of reinforced concrete 
structures allowing for the YeKB-FIP standards (1990 
edition, model code 90) are briefly summarized. A few 
Suggestions for improving existing Building Rules and 
Standards (SNiP) were made at the sessions. The session 
addressed the specific issues of longevity, reinforcement, 
dynamic loads, prestressed structures, reliability, and 
precast structures among others. Plans to hold future 
FIP-YeKB sessions in Budapest in 1992, Kyoto in 1993, 
and Washington in 1994 were approved. The need to 
harmonize domestic standards and rules with interna- 
tional standards due to the integration of the FSU into 
the world community 1s stressed. 


Joining of Ceramic Parts From Reaction-Bonded 
Silicon Nitride 


927D0187A Moscow OGNEUPORY in Russian 
No 5, May 92 pp 2-3 


[Article by V.V. Vikulin, I.N. Kurskaya, Tekhnologia 
Industrial Scientific Production Association, UDC 
666.762.93:621.792] 


[Abstract] The increasing use of ceramic materials in 
various branches of industry, particularly for making 
aircraft engines, prompted a study of the possibility of 
joining products of complex shape made from reaction- 
bonded silicon nitride. To this end, blanks are molded 
from thermoplastic bodies consisting of 82-83 percent 
semiconductor grade silicon (by mass) with a particle 
size of at least 10 um and 17-18 percent wax-paraffin 
binder with a small amount of enhancing additives 
which accelerate the nitriding process. Then a gasoline 
suspension whose disperse phase has a similar composi- 
tion to that of the molded blanks 1s applied to the sample 
surface. The blanks are then joined and locked for 15-20 
min until a strong bond is formed. The samples are then 
heat treated in alumina and tested. The parts thus joined 
have a strength of up to 1,400-1,500°C while the seam 
has a shear strength of approximately 2! or 27 N/mm’, 
depending on the joining method. The seam’s bending 
strength reaches 200-300 N/mm? within a 20-1,400°C 
temperature range. Photographs of ceramic elements 
after shear tests, nozzle vanes after thermal cycling tests, 
and a nozzle vane block after thermal cycling tests are 
shown. The tests made it possible to develop a simple 
method of joining parts from reaction-bonded silicon 
nitride which ensures a high thermomechanical strength 
of ceramic assemblies and makes it possible to join 
simple parts into complex-shaped structures. Figures 3; 
references 3. 


Sialon-Containing Silicon Carbide Refractories 


927D0187B Moscow OGNEUPORY in Russian 
No 5, May 92 pp 6-8 


{Article by N.V. Pitak, R.M. Fedoruk, T.P. Khmelenko, 
T.N. Vdovitchenko, N.G. Privalova, L.K. Savina, M.Ya 
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Shpirt, L.A. Sinkova, N.N. Novikova, Ukraimian Scien- 
tific Research Institute of Refractories and Combustible 
Fossils Institute, UDC 666.762.852.022.69] 


[Abstract] The use of sialon in various mechanisms and 
devices and as a lining material for furnaces and plants 
and the most accessible materials for making f-sialon are 
discussed and the production method and properties of 
sialon-containing silicon carbide refractories are investi- 
gated. To this end, coal dressing byproducts and the 
products of their roasting are used in a 82:18 ratio to 
synthesize sialon. The chemical composition of the 
source materials and the charge composition of silicon 
carbide refractories with a sialon binder are summarized 
and the dependence of open porosity, compressive 
strength, and apparent density on the mass fraction of 
sialon in the silicon carbide sialon-containing refractory 
roasted at 1.450°C and the dependence of open porosity, 
compressive strength, and apparent density on the 
roasting temperature are plotted. The study shows that 
an addition of 5 percent MgO and 5-10 percent Al,O, 
yields the best results, especially with byproducts of rare 
earth element oxides, these additions increase the 
Strength of refractories and improve their quality. Sia- 
lon-bonded silicon carbide refractories are characterized 
by their high resistance to slags and are recommended 
for use as lining in the lower part of blast furnace shafts, 
bosh, and lower inwall. Figures 2. tables 2. references 5: 
| Russian, 4 Western 


Resistance of Silicon Nitride-Based Hot 
Compacted Materials to High-Temperature 
Oxidation 


YI7DOI8IC Moscow OGNEUPORY in Russian 
Vo 5, May ¥2 pp 8-10 


{Article by V.D. Borzilova, LI. Tkacheva, Tekhnologia 
Industrial Scientific Production Association, UDC 
666.762.93:621.777.016.2] 


[Abstract] The resistance of of ceramic materials on the 
basis of the Si,N,-Y,O, system to oxidation which 
largely determines their applicability as structural mate- 
rials makes it necessary to study the behavior of these 
ceramic materials under the specific oxidation condi- 
tions. To this end, oxidation of the OTM-906 and 
OTM-914 hot compacted Si,N,-Y,O,-based structural 
matenals in an air medium with 8&+/-1 and 13+/-1 
percent Y, respectively, 1s examined within a 1,200- 
1,500°C temperature range. In so doing, ultradisperse 
powders produced by plasma chemucal synthesis at the 
Inorganic Chemistry Institute at the Latvian Academy of 
Sciences is used. The phase composition before and after 
high-temperature oxidation of hot compacted materials 
during 50 h, the percentage mass loss, and the specific 
oxidation features are summarized and the structure and 
surface of hot compacted ceramic materials before and 
after oxidation 1s examined under a microscope. Kinetic 
curves of the OTM-906 and OTM-914 hot compacted 
material oxidation at various temperatures are plotted 
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An analysis of the findings demonstrates that hot com 
pacted silicon nitride-based materials made trom 
ultradisperse powders are characterized by high stability 
to extended oxidation and thermal cycling regardless of 
the phase composition and crystallinity differences and 
maintain their strength, making it possible to use them in 
thermally loaded structures in an oxidizing medium 
Figures 6; tables |; references 7: 2 Russian, 5 Western 


Grinding of Certain Composition Particles in 
(Al,0,-ZrO,)-Y,0, System Produced by 
High-Speed Melt nching 

927D0187D Moscow OGNEUPORY in Russian 
No 5, May 92 pp 11-12 


{Article by Yu.S. Vilk, Ye.A. Tlin, A.Yu. Timofeyey, SS 
Semenov, V.S. Niss, Yu.G. Alekseyev, VN. Kova 
levskiy, Central Scientific Research Institute of Meta! 
lurgy and Belarussian Polytechnic Institute. U'D¢ 
666.762.11+666.762.52)}:[66.022:621.926] 


{Abstract} Compounds of zirconium dioxide. partially 
stabilized by Y,O,, with aluminum oxide are invest: 
gated near their eutectic composition. To this end, a 
special unit 1s developed for producing rapidly solidified 
particles from such melts (VZR) with a large number of 
defects. The resulting samples are then melted in a 
molybdenum crucible using graphite electrodes. the melt 
is then let out onto two horizontally positioned discs 
with activating beaters, the lower disc 1s spinning al a 
8,000 RPM speed while the upper one 1s stationary. The 
melt is water quenched on the lower disc and the 
resulting particles multiply collide with each other and 
the activating beaters. The resulting particles are gener 

ally spherical in shape. the spherical particle fraction size 
distribution, the sedimentation curves of powders after 
vibration milling of the granules produced by rapid 
quenching, the mean particle size distribution as a fun 

tion of the attrition milling duration, and the effect of the 
milling duration on the specific surface of the powder ar 
plotted. An analysis of the relative efficiency of various 
types of milling demonstrates that powders with a spe 
cific surface of under 20 m?/g and an equivalent diam 
eter of approximately 95 nm from high-strength granules 
crystallized by the rapid quenching technology can be 
produced only by combining vibration milling tor up to 
60 h, subsequent attrition milling for up to 3 h. shock 
treatment, and another milling in a high-energy alirition 
mill. Figures 6; references | 


Making Products of Complex Configuration W ith 
Ex Polystyrene Cores 

927D0187E Moscow OGNEUPORY in Russian 

No 5, May 92 pp 23-25 


[Article by V.A. Ustichenko, V.V. Primachenko. L \ 
Belik, G.B. Goryushko, Ye. V. Devishey, Ukraimmian Sc: 
entific Research Institute of Refractories and Special! 
Design Office of Foundry and Forging, UDC 666.76 
478) 
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i Abstract} The difficulties of making products of complex 
configuration from refractory matenals with internal 
through and dead end cavities in the ferrous and nonferrous 
metals industry prompted an examination of the process of 
making products with complex cavities of any configuration 
which virtually eliminates reyects and gas liberation. The 
process 1s developed on the basis of a known vibratory 
casting technology from bodies of vanous compositions, 
expanded polystyrene cores are used as void-forming man- 
drels. The cores are made by a two-stage technology: first the 
granules are partially foamed, then caked in a mold by the 
autoclave method. The core fabrication indices, ie., the 
vicld of usable products, open porosity, and compressive 
strongth of the metal and expanded polystyrene technologies 
are compared. The results show that the use of such cores 
makes Ht possible to sumplify the production technology and 
‘iain a smooth and nondeformed inner cavity as well as 
increase the yield of ready products, improve their quality, 
decrease the volume of manual operations, increase produc- 
tivity and improve the working conditions. Figures 5, tables 
references 10 


( ertification Track Record of Refractory 
tnterprise Technologies 


> ODOIS TK Moscow OGNEUPORY in Russian 


\ Vay 92 pp 27-30 

\ricte by SG) Dolgikh, AJK. Karklit, All-Umon 
Refractones Institute, UDC 666.762:331.108.43) 

\ ract!| Uh 


results of a drive to certify the production 
vethads conducted by the All-Umon Refractones Institute 
al a number of refractory enterprises i response to a decree 
| reent Measures of Environmental Remediation in the 
adopted in 1990 by the USSR Supreme Council 
ntroduction of an environmental certification 
lor all operating enterprises developed by the 
\!-l mon Screntiiic Research Institute of Ferrous Metal- 
ire) are outlined) The three principal critena for analyzing 
iON process—environmental impact, waste 
neration. and secondary raw matenal utilization—are 
summanved Production methods are evaluated at the fol- 
wing enterpmses. VZOL, ZOZ, KondOZ, NMOZ, NLMK, 
VOL BRO and VOK. Production methods are then clas- 
| by the product type and by individual critena. Rec- 
mendations are developed for each enterprise for 
nproving hase technologies and methods under design. It 1s 
mmended that methods of decreasing the fly dust and 
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improving dust recovery, especially for use in other retrac 

tory production be developed, raw material storage facilities 
be improved and expanded, and raw material consumption 
standards be reexamined. Tables 3. references 4 


Mullite-Silica Glass Fiber Refractories Production 
and Application Analysis and Outlook for 
Increasing Their Output at Seversk Dolomite 
Plant 


927D0I1I87G Moscow OGNEUPORY in Russian 
No 5, May 92 pp 33-36 


{Article by 1G. Subochey, L.A. Dergaputskaya, | \ 
Yeremina, Yu.l. Stoyanov, VV. Churnlov. S.Ye. Alek- 
seyev, Ukrainian Scientific Research Institute of Retrac 
tones, Stalproyekt, and Seversk Dolomite Plant. U Dt 
666. 762-486] 


[Abstract] The production and use of mullite-silica glass 
fiber refractories are analyzed and the outlook for 
increasing their production volume at the Seversk Dolo- 
mite Plant (SDK) 1s assessed. Tentative data on the 
anticipated demand for fibrous refractory materials in 
ferrous and nonferrous metallurgy. construction and 
erection enterprises, the electrical engineering industry 
the power generating industry, the automotive industry 
chemistry and petrochemisitry, and the building mate- 
rials industry are summarized and uses of fibrous refrac- 
tones are illustrated by comparing the designs of heat 
insulation in the ferrous metallurgy industry The mean 
annual demand for various types of fibrous refractones 
is Summarized. It is noted that the annual demand for 
fibrous refractories 1s expected to mse from 44,000 tons 
in 1990 to 67,000 tons in 2000 while the most popular 
fibrous refractones are the MKRP-340 mullite silica 
slabs, the MKRV-200 mullite silica felt, and the ShVP- 
350 heat treated slabs with a clay binder The expediency 
of setting up production of fibrous heat insulating mate- 
nals operating within a 600-1 400°C temperatu: range 
is noted. Tables 3 


Thermal Power Plant Ash Waste-Based Facing 
Glass Materials 


927D0186A Moscow STEKLO 1 KERAMIKA 
in Russian No 5. May 92 pp 2.9 


[Article by O.A. Golozubov, N.G. Kusilenko, V.\ 
Vinogradova, Ye |. Gavrilov, LS. Pokrovskaya, State 
Scientific Research Glass Institute and Power Eng. 
neering Institute mmen: GM. Krzhizhanovskiy, UD¢ 
666.24.002.68:662.613.11) 
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{Abstract} The urgency of fossil fuel power plant (TES) ash 
waste ulilization in the national economy ts considered 
from the environmental and economic viewpoints and the 
low volume of ash waste applications in concrete tiller 
binders, and ceramic wall facing materials 1s stressed, i 1s 
noted that to date, ash waste has not been used tor making 
glass-like wall facing tiles. A study jointly carned out by the 
State Screntific Research Glass Institute and Power Eng)- 
neering Institute imeni GM. Kervhizhanovskiy aimed at 
investigating the ash waste from three coal deposits— 
Kansk-Achinsk, Kuznetsk. and Ekibastuz—is reported and 
the chemical composition of the thermal power plant ash 
waste 1s summarized. Glass compositions are developed 
while trying to maximize the ash utilization and minimize 
charge preparation. Soda ash. sulfate. chalk. dolomite. and 
phosphates are used as charge maternals. The presence of 
calcium oxide in the Kansk-Achinsk ash made it possible to 
synthesized opaque glass, duc to their decorative properties 
the resulting types of glass are recommended for use as 
facing materials. The glass tiles are characterized by a low 
temperature coefficient of linear expansion (TKLR) and a 
high softening temperature. they are also water and wear 
resistant. The density, thermal coefficient of expansion. 
glass transition temperature, water resistance. and wear 
resistance of glass products from the three deposits are 
summarized. It is shown that commercia! production of ash 
waste-based facing tile glass may be set up using conven- 
tional glassmaking technology by rolling in a single rol! mill 
the cost of production 1s much lower than that of glass made 
from traditional raw materials. Tables 2. references § 
Interrelation of Thermal and Mechanical 
Soda-Lime Sheet Glass Properties and Molding 
Parameters 


927D0186B Moscow STEKLO 1 KERAMIKA 
in Russian No S. May 92 pp 7-8 


[Article by VF. Solinov. T.V. Kaplina. A.V. Gor- 
okhovskiy. NITS. Tekhstroysteklo Scientific Production 
Association, and Saratov Polytechnic Institute, ) D6 
666.11.01°539.213.1:620.193.23}] 


{Abstract} The effect of the glass surface state. i.c.. the 
degree of the silicon-oxygen frame cohesion in the surface 
layers and the presence of defects, on the thermal and 
mechanical properties of glass which determine the mechan- 
ical strength, microhardness. and thermal stability of sheet 
glass and the relationship between the thermal! and mechan- 
ical properties and the process parameters which determine 
the state of the surface are discussed The central symmetric 
bending strength. thermal resistance. and microhardness of 
sheet soda-lime glass are investigated and the differential 
curves of soda-lime sheet glass strength distribution under 
central symmetric bending tests are plotted. Three clear 
strength levels are clearly seen in the curves for the upper 
surtace and two levels for the lower surface. The relation- 
ship between the mechanical properties. microhardness 


variation, and thermal stability and the glass body temper- 
ature and hydrogen content as well as the molding temper- 
ature and sampling location are summarized An analysis of 
the findings indicates that in making thermally polished 
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sheet glass, ts thermal and mechanical indicators can be 
improved and their spread narrowed by increasing the glass 
body temperature before forming, it 1s also noted that by 
lowering the hydrogen concentration in the shielding atmo- 
sphere we can increase the microhardness of both surtaces 
this 1s accompanied, however, by a decrease in bending 
strength. Thus, the thermomechanical properties of glass 
can be controlled by manipulating the glassmaking param- 
eters. Figures |. Tables 2; references 4 


Characteristics of Inelastic Strain of Glass Band 
on Molten Metal 


9¥27DUIS86C Moscow STEKLO 1 KERAMIKA 
in Russian No S, May 92 pp 10-11 


[Article by V_B. Seltser, V.S. Guryanov, Tekhstroysteklo 
Scientific Production Association and Saratoy Poly- 
technic Institute, UDC 666.1.036 4:539.37/ 38) 


{Abstract} The use of glassmaking on the surface of molten 
metals for producing high-quality flat glass and decorative 
architectural glass prompted an investigation of the charac- 
teristic features of inelastic strain to which glass 1s subjected 
during molding on the metal melt surface Schematic dia- 
grams of viscoelastic glass band rolling on a metal melt and 
inelastic strain of glass submerged into the melt by a 
molding toll are cited and the heat exchange process and the 
forces applied to the glass surface by the meta! melt (tin) are 
descnbed. The assumptions made for analyzing the inelastic 
strain in this case allowing for all therma! and mechanical! 
factors are summanzed. A complete mathematica! proce- 
dure which makes it possible tentatively to analyze the 
magnitude of inelastic strain in the glass band on the surtace 
of molten tin during molding with the necessary accuracy 1's 
cited. It 1s noted that the findings have been used to develop 
a new process of making structural glass for decorative and 
architectural purposes. Figures 2. references 2 | Russian 
Western 


lTemperature- and Strain-Induced Optica! F lement 
Shape Distortions During Machining 

Y27DOI86D Moscow STEKLO/ KERAMI/K4A 

in Russian No 5, May 92 pp 12-13 


{Article by A.A. Frolov, Optika Scientific Production 
Association, UDC 666.1.053.525:535.8.813:539 38} 


{Abstract} The importance of taking into account numerous 
physical and mechanical phenomena which occur during 
the optical element machining for designing the grinding 
and polishing machine tools 1s stressed and the heal release 
phenomenon accompanying the machining of glass parts 
and the heating and thermoelastic strain in optical elements 
as well as the effect of the heat exchange system on the 
temperature-induced distortions—the factors which signif} 
cantly affect the shape accuracy—are investigated The 
findings of a theoretical study of the effect of heat releas: 
during the machining of blanks by disc and cylinder whee! 
tools on the heating and shaping of optical surtace are 
summarized, the spatial structure of temperature-induced 
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deformations in the optical element surface at the end of the 
machining process is cxamined, heat conduction equations 
with the corresponding boundary value conditions are 
solved, and a cooling system whereby the heat 1s removed 
from the heated element by a lubncant-coolant liquid 
(SOZh) is considered. The resulting equations may be used 
for estimating thermal surface shape distortions and con- 
trolling the shaping processes. References 2 


Elasticity of Silicon Nitride-Based Ceramics 
Y27DO186E Moscow STEKLO I KERAMIKA 
in Russian No 5, May 92 pp 19-20 


{Article by V.N. Yakovkin, VA. Kuzmenko, Institute of 
Materials Science Problems at the Ukrainian Academy 
of Sciences, UDC 666.792.6} 


[Abstract] The elasticity characteristics of ceramics on the 
basis of MK-2. MK-3 (with 2 percent magnesium oxide) 
and NKM-?2 (with 40 percent silicon carbide) silicon pro- 
duced by the Makeyevka Branch of the Institute of Mate- 
nals Science Problems at the Ukrainian Academy of Sci- 
ences are investigated. To this end, elasticity moduli are 
determined from the resonance frequencies of flexural or 
longitudinal vibrations while Poisson's ratio and shear 
modulus are determined from the velocity of longitudinal 
and surface ultrasonic pulses. The density 1s determined by 
hydrostatic weighing and the porosity 1s calculated from the 
difference of the expermmental and theoretical densities. The 
relationship between the Young modulus, Poisson ratio. 
and porosity of the MK-2 and MK-2 ceramics and the 
temperature dependence of the Young modulus of the MK 
mitnde and NKM nitride-carbide ceramics made by two 
different methods are plotted. The effect of porosity on 
various ceramic characteristics 1s classified into four cate- 
gories. It 1s noted that the Porsson rairio changes linearly 
with porosity. The findings demonstrate that the rate of the 
E(®) decrease during heating 1s determined by the energy of 
atomic bonds and virtually does not depend on the presence 
of voids while cracks and pores may lower the sample's 
Strain resistance as a whole. The study also shows that in 
refining the ceramic production methods, it 1s necessary to 
take into account the dependence of the elasticity moduli on 
porosity. Figures 2. tables |. references | 


Silicon Nitride Milling Media for Fine Grinding 
of Ceramic Materials 

927DOI86F Moscow STEKLO I KERAMIKA 

in Russian No 5, May 92 pp 20-21 


{Article by BI 
Scientific Research Institute of Electronic 
UDC 666.792.6:666.3.022.2} 


Kislov, LV. Vodopyanova, All-l mon 
Reagents 


{Abstract} The stringent requirements imposed on the 
impurity content of ball mills used for fine grinding of 
ceramic matenals which makes 11 rather difficult to use 
easily available and inexpensive steel drum mills and balls 
and the advantages of ceramic steel drums lined with 
ceramics or rubber and nonmetallic milling media—the 
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only alternative to steel mills and balis—are outlined and 
the quality of silicon nitride milling media as likely succes 
sors to chalcedony balls used today for fine wet grinding of 
insulating materials 1s assessed To this end, milling media 
shaped as regular hexahedral prisms (Tt) 147M-21-5—90 
specifications) are examined in a 10 dm’ mill with 3.6 ke of 
balls. A batch of ceramic glass cement 1s ground in the mil! 
during the experment during a specified ime and the 
milling media mass loss is measured. An analysis of th 
findings indicates that other things being equal, the wear of 
silicon nitride milling media is lower than that of chalce 
dony by an order of magnitude. It 1s noted that before using 
milling media from silicon nitride, they must be spun for a! 
least 200 h in order to remove the relatively soft surlac: 
layer. Thus, silicon nitride milling bodies may be recom 
mended as substitute for chalcedony balls for fine milling 


, 


ceramic materials. [ables |. references - 


Porcelain Cullet as Filtering Materia! 


927DOIS6G Moscow STEKLO I KERAMIAA 
in Russian No 5, May 92 p 29 


{Article by BU). Barshchevskiy, VM. Logvinoy. Cizhe 
Production Association and IONKHR at Russia a 
Academy of Sciences, UDC 666 5.004 8} 


[Abstract] The outcome of preliminary studies of the 
porcelain industry cullet and waste utilization wheret 
glazed crushed porcelain is ground in a mil! 
increasing its utilization efficiency and grinding dowr 
the glazing 1s summarized. A loose material wit! 
varying dispersivity (from 0.1-70 mm to “por 
flour” with 1-SO pm particles) 1s prepared tron 
porcelain cullet by milling with subsequent separatio 
into fractions, the particles are irregular in shape and 
have a rough surface, making it casier to trap tt 
particles suspended in the water Various uses of por 
lain cullet as filer maternals and the results of the 
filtering efficiency tests are described The porcela 
cullet efficiency as a filtering maternal ecxaceeds that of 
sand, especially for domestic and industrial waste water 
treatment. The use of porcelain cullet may yield consid 
erable environmental benefits and economic savings ar 
iS a new step toward developing waste-free technolog 


Characteristics of GaAs Deposition on Si 
Substrates From Superthin Liquid Phase in 
Temperature Gradient 

Y27D0173A Moscow ROSSIYSAA) A AA ADE ATI) 
NAUK. SERIVA NEORGANICHESAITY} 
MATERIALY in Russian Vol 28 No 4 

4pr 92 pp 715-719 


[Article by V_V. Dorogan. VA. Kosyak, V ©: 
S.K. Raylyan, Chisinau Polytechnic Institute in 
Lazo, UDC 621.315.592] 


3 
“ 


{Abstract} The difficulty of growing low-deficiency (ra4 
layers on Si substrates due to the considerable ditt 
hetween the Si and GaAs lattice parameters. part: 
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«thoent of thermal capansion (ATR). and th 
miem of growing GaAs layers on Si substratcs by 
quid phase epitaay prompted a study of the method of 
(;aAs deposition on Si subsiraics trom the liquid phax 
ng space and time temperature gradients The method 
ised on the principle that the liquid phase 1s contined 
«iween two Si and GaAs substrates while the resulting 


andwich 1s placed into a spatial temperature gradicnt 
ihe Cra As substrate serves as the liquid phase saturation 
ow ind the Si substrate serves as the seed during th 
leposition The sandwich structure durmng heat treat 
ment and the morphology of the ctched Si surtace ar 


5 


shown The necessary additional dissolution of the 5 
instrate as well as predominant GaAs deposition trom 
the lhquid phase on the Si substrate may be controlled by 
xr selection of solvents. the temperature valucs 
whi determine the temperature gradient. and the 
ength of active phase miteraction in the course of ep 
iAla position. It is shown that irregularities on the 
hed surtace of the Si surface serve as crystallization 
Ss. aS a result, the process starts with an rsict-type 
\s growth Individual single crystals are ntergrown 
! 1 Solid GaAs layer The difficulties of ensuring 
form temperature trelds and the low accuracy th 
perature parameter measurements are noted Figure: 
ferences 2 Western 


Hl,AssS,-As,S, System, Constitution Diagrams, 
and \itrification in Some Chalcogenide Systems 
ih w ROSSIVSAAY A 4AADEMI) A 
16 A SERIVA NEORGANICHESATY! 


4 R/i4/) in Russian | ANod 
4 Yul. Vorobvev. NO; Velkova VV K 
nko. (seneral and Inorganic Chemustry Institute imen 
’ Kurnakov at Russia's Academy of Scrences. | Dx 
4 |} 4) 
rPolytherma! cross sections of the T1,AsS 


ire discussed. the characteristic points of 

11,As5,-As,5, polythermal cross secthon are summa 

i? nstitution diagram of the TI,AsS,-As,S 

well aS partial Vil and Vill onstitutior 

ternary Il-As-S systems are plotted. and 

. nal points are analyzed. The meciting pomts of 

AR" Xx halcogenides are measured The issues of glas« 
the ternary A''-BY-X and A''-B*-X cha 

ic systems where A™ 1s Al, Ga. In. or TI, BY 1s A 
4: X os the chaloogen, and A’ us Li. K. Na, Cu. Ag 
msidered and it 1s shown that vitrification i 

ms depends on the ternary phase melting 


entral atom coordination. the covaient 
he Structural geometry of the crystallin 
noted that the character of the physical and 
i teraction mm the Tl-As-X° systems in whuict 
mn areas are observed and [)-ShX\ sv: 

which glass can be produced only by iced wal 


; rrelate with each other. thus attesting to the 
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[Absiract| The propertecs of Sof Bet) hegh -fcsisian c 
ceTamas eth an cies ated thermal Conductivity and the rote 
of the diffluson processes in these Ceramecs accurmng both 
On the graun bowndarics and in the bulk ehach may icad to 
the development of poly rysialhine soled sodutsoms haghly 
scastive to the feryvihum oude Comcatiratioon arc drexussed 
amd tie formation mechananm aad ciunieme (oaditrons of 
soled saduteoms in the Sot Bet) system durmng the hot com 
patos of ccramaxs of os bass 6 mvesugaied The 
ccrameas for (ie Gedy 6 produced by bot COmpaxctoon af a 
1S MPa pressure and « 137) 420K tomperatere @ a 
aeiragen atmosphere The 6// auniixcateom So and Bet) 
poede: duperuvit) Gars aot crceed ) pm The structure of 
the resulteng cerameas 6 tudeed » (uA radwinoe @ a 

DRON-) 0 diffractometer at a AV acocierateng voltage 
ehuk maxrohardacs « cosmwecd by the Veckers prem 
mécntatiecoe methad thermal coeductieits mn mecaserad 
the sicady-siatc beat {us meta The Sepeademr of tic 
latte comsiant om the Sot Bet) ccramecs compostson thc 
comcentrahee édcprademe of of the So Bet) corameas 
marohardacss and thermal comductiest) and the arca of 
the Sof Bet) sade satutsom ememexceteiety are plotted The 
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|ADstract} The search for new Dismuth- and copper- 
comtanming oxide high-] semiconductors ( V TSP) prompted 
by the ducovery of superconductivity im the Bi-Sr4 ut) 
sysiem and the subsequent drscovery of two such supercon- 
ductors eth a 7. of 85 and 10K are duscussed and 
Qumecrous published sources dealing with thes subyect maticr 
are surveyed The structural charactersixcs of Desmuth- 
comtaiming high-/] superconductors. their synagony 
pacudictragonal and rhombdu siructure and moduilaicd 
Be-type structure as well as the dependence of the volume 
fraction of superconducting phases on the initial phase 
component s summarnzed The characterisix features of 
the Bi<omtaming high-] semiconductor synthesis. the 
beha+sor of subsisuted systems. and thermal properties of 
Br<onmtamuing high-/] semiconductors are cramined and the 
temperature dependence of ciectr resestivity and the 
dependence of critical temperature on the rare carth ciec- 
ment (RZE) concentration im the compound arc ploticd 
The p@ysecai and chemical properties of Drsmuth~<ontaining 
hegh- 7 semiconductors indicate that in contrasi to conven- 
onal superconductors in wfech the ciectron contmbution 1s 
dominant. in HTS the principal heal transfer occurs duc to 
phonons Ai low temperatures. a decrease in the ciectron- 
phonon sxaticring ts more sagnificant that the freezing out of 
electrons. thes os reflected m a decrease mm thew heal con- 
ductevity with a decrease im temperature Figures |() tables 
references | 13 Resssan. 14 Western 


Epitaxial Si Layers Grown by ( rystallization 
From Sa- Based Solution Melts. 

¥) DOI OB Moscow ROSSIYSAAY A 4A ADEM) 4 
N40 A SERIV4A NEORG ANIC HESAIY#E 
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|Artcte by DI Bronkevwech NM Kazyuchits. Vl 
Kryukov VV Petrov. GP Furmanov. Belarussian 
State Unversity omen: V I Lenin, UDC 542.65:536.28] 


|Abstract) Structural defects im epitanial lavers (ES) of »- 
and p-type silscon grown by crystallization from tin-based 
(‘Sc Sa) solutvon melts are investigated The epstaaial layers 
are grown in graphite ceils using the shift technology within 
a |. 71 420K temperature range on KDB-80 and KEF-5 
substrates and the defect comtamuing layer 1s cxramined Dy 
the methods of low-temperature photoluminescence (FL) 
and optical microscopy im combination with selective 
etching Microphotographs of the angie lapping of epitaxial 
Si layers before and after etching and photoluminescence 
spectra are presented An analysis of the spectra and photo 
graphs shows thal structural perfection of the eprtaxial 
layers grown by thes method 1s close to that of single crystal 
sicon and generally does not depend on the growth cond)- 
homs. A new defect distribution im these epitaxial layers 
whereby the defect area boundanes become biurred when 
Yb us added to the solution melt 1s discovered. It 1s demon- 
strated that the process impurity concentration in the epr- 
taxsal layers 1s much lower than in the substrate Figures 2 
references 4 
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Effect of Ge on Defect formation Processes in Si 


92 "DO! 20 Moscow ROSSIYSAAY 4 AKADEMI) 4 
NALA SERIVA NEORGANICHESAIYE 
WATERIALY im Russian bal 28 No 3 

War 4. pp 480-483 


|Aructe by DL Brnkevech. NI Gorbachev. 11 Kolk- 
owskey. VV Petrov. V VY Shusha Belarussian State 
Lineversity uomem V1 Lenen. UDC $46. 28:62! 315.992) 


| Abstract} The process of radiation-induced and thermally 
sumulated defect generation in Sadie) and control maite- 
rials without an addition of ssovaient impunty (IVP) 
grown under identical conditions ts investigated To this 
end. dislocation-iree a-Si Ce) single crystals doped with an 
sovaient impurity while Demg ( zochralski-melt-grown 
(C >-Si) and crystals subjected to zone fining (/2-Si) are 
cxamined The dependence of the radiation variation 
coefficient on the Ge concentration un the (2-Si and Fz-S: 
crystals and the dependence of the initial myection rate 
(NSV) and the maximum attainable concentration (MDK 
of high-temperature thermal donors on the Ge concentra- 
tron im the mutial and heat treated (for 250 h at 450°C) 
samples are ploticd The cfficrency of defect imyection 
depends nonmonotonically on the rsovalent impunity con- 
tent. it es speculated that its presence faciistates the drop in 
the concentration and dimensions of the defect-impunty 
mterstitial clusters which serve as annihilation centers for 
radiation-induced defects and nucleation centers of ther- 
mally stemulated donors. The authors are grateful to PF 
Lugakov for interest in the effort and V VY Borshchensk:y 
for help with the expernment Figures 2. references | 2 


Effect of Growth Reagent Ratio in Vapor Phase 
on Nucleation Process During F pitaxial GaAs 
Growth on Si in Ga(C H,),-AsH,-H, System 

¥2 "DOI 2E Moscow ROSSIYSKAY 4 AKADEMI) 4 
NALA SERIVA NEORGANICHESAIY# 
WATERIALY im Russian bal 28 No 3 

War 92 pp 498-50! 


[Article by AA Krasnmov. R.V. Kudryaviseva, V A 
Ivanov, AE. Ovsetsina. Yu V. Chkalova. Salyut Scien- 
ufic Production Association. UDC 62!.315.592:2:546] 


[Abstract] The issue of growing heteroepitaxial GaAs 
layers with a high structural perfection on Si in an 
organometallic compound (MOS) hydnde system and 
the effect of high-temperature annealing in an AsH, 
atmosphere directly before ihe growth on the heteroepi- 
taxial GaAs layer properties are discussed and the effect 
of such annealing on the formation character of GaAs 
layers in a GafCH,),-4AsH,-H, system 1s investigated 
The (100) and (111+ cmented Si: substrates are used in 
the experiment and th: specrmen morphology is exam- 
med under an EM-200) electron microscope by the rep- 
loca method. The epitaxial laver structure 1s also exam- 
ined by reflection electron diffraction pattern analysis at 
an 80 keV accelerating voltage. GaAs electron diffrac- 
tion patterns on Si at a 5.2 and 72 growth reagent ratio 
and the change in the GaAs nucle: concentration on the 
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S: surface as a function of the growth reagent ratio are 
cuted and the disinbutvon of GaAs nucle: suze at various 
growth reagent ratios 1s plotted An increase in the AsH, 
concentration in the vapor phase faciutates the stable 
GaAs nucieation on Si substrates whereby the nucication 
process « the most actrve om (111) Si substrates. A 
temperature increase in the reactor probongs the incubea- 
thon perod of the stable nucle: formation. Figures 4. 
references ’ 2) Russian. 5 Western 


Epitaxial Growth of InAs, _ 
Substrates from Bismuth ‘ 
¥2)7DOI72F Moscow ROSSIYSAAY A AAADEMIY A 
N4LA SERIVA NEORG ANIC HESAIVE 
WATERIALY im Russian | of 28 No 3 

War 9. pp 502-506 


>, Bi, on InSb 


[Article by R AW Akchurm T VY Sakharowa. AV. Tara- 
sov. VB. Ufimtsey. Moscow Institute of Fine Chemical 
Engineering iments MV Lomonosov. UDC 
621. 315.592] 


|Abstract| The use of then film InAs, .Sb,-based epitaxial 
heterostructures as photodetector matenals for the -14 pm 
hand made possible by advances in molecular beam epitaxy 
and vapor phase chemical deposition 1s discussed and the 
growth conditions of epitaxial layers (ES) on InSB substrates 
using Bi as the solvent metal are investigated The effect of 
Bi-doping of InAs, Sb, on the misalignment of the epitaxial 
layer and substrate lattice constants 1s estimated assuming 
that there 1s isovalent atom substitution in group V element 
sublattice Formulas are derived for calculating the lattice 
constants The analytical dependence of the lattice constant 
on the InAs, Sb, and InAs, . Sb, Bi, solid solution con- 
tent. the dependence of the A, lattice parameter on the 
epitaxial layer composition the dependence of the for- 
bidden gap width on the InAsSb and InAsSbBi composition, 
the dependence of the epitaxial layer content on the initial 
liquid phase supercooling. and optical transmission spectra 
of epitaxial layers are plotted. An analysis of the curves 
shows thal when an indium solvent 1s substituted with a 
bismuth solvent. the arsenic distribution coefficient 
imcreases from 33 to 47.5 while the mtrmnsic optical absorp- 
tion edge of the epitaxial layers shifts to A,., 26.8 pm 
Figures 4. references |2 6 Russian, 6 Western 


Production and Properties of CulaS, 
Semiconductor Films 

927 DOI 2H Moscow ROSSIYSKAYA AKADEMIYA 
NALA SERIYA NEORGANICHESKIYVE 
MATERIALY in Russian Vol 28 No 3. 

Mar 92 pp 521-524 


[Article by VP. Panov, O.G. Movchan, S.B. Lomovt- 
seva, GD. Panova, Knvoy Rog Mining Institute, UDC 
621.315.592} 


{Abstract} The outlook for using the CulnS, ternary com- 
pound as a material for solar energy converters and the lack 
of data on the methods of CulnS, production prompted an 
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cxamination of the technologscal conditions of CulnS, 
production by the spray deposition method To this end. 
CulnS, films are deposited onto giass substrates made from 
X-ray slides which are treated beforehand The films are 
deposited at an air pressure of 7 x |0* Pa. a solution rate of 
8 ml/min. an outlet diameter of 0 6 mm. a distance from the 
nozzie to the substrate of 25 cm. a deposition duration of 
20-25 mun, and a film thickness of |-4 ym. Spray solutions 
contain CuC] or CuCl, as a copper son source. throurea as a 
sulfide son source. and In], as an indium ion source. The 
film properties. such as the substrate temperature. conduc- 
ton type. conductivity and ton sources. are summanized 
and X-ray patterns and transmission spectra of the films are 
plotted. A study of the spraying conditions and composi- 
tions for making 7 and p-type films shows that the initial 
solution composition affects both the conduction type and 
transmission and conductivity of the films while ptype 
films also contain traces of Cu, ,,.S and CuS. On the other 
hand. n-type films also contain In,S, and InS phases in 
addition to the principal phases. Figures 2. tables 2. refer- 
ences 8 2 Russian. 6 Western 


Microstructure and Superconducting Properties of 
+ Fused Ceramics With Silver 


927DOI72N Moscow ROSSIYSKAY 4 AKADEMIYA 
NAUK. SERIYA NEORGANICHESAIYE 
MATERIALY im Russian bol 28 No 3 

Mar 92 pp 652-659 


[Arucle by BP. Mikhaylov. G. Ye Nukiforova, EA Tish- 
chenko, AR. Kadyrbayev. |S Shaplygin. VB Lazarev 
General and Inorganic Chemistry Institute meni NS. Kur- 
nakov at Russia's Academy of Scrences. UDC $37.312.62] 


{Abstract} The relation between the current carrying ability 
of oxide high-7_ superconductors (VTSP) and the state of 
their microstructure. i.¢.. the presence of pores. cracks, and 
impurity phases localized on the superconducting crystal 
grain boundaries as well as the absence of strong pinning 
centers 1s discussed and the need to optimize the heat 
treatment temperature liquid state exposure length, and 
crystallization rate of fused YBa,Cu,O,, ceramics 1s 
emphasized. The microstructure of an Y Ba(C uO pellet cross 
section after infrared (IK) heating and annealing in oxygen 
and the microstructure of pellets with Ag additions after 
surface fusing and annealing are cited and the transition of 
the initial powders synthesized by the nitrate technology 
with Ag additions into the superconducting state 1s plotted 
The behavior of the resistivity of YBaCuO samples with Ag 
additions after infrared irradiation and annealing in the 
temperature domain 1s examined and the phase composi- 
tion of the pellets with 20 percent Ag after infrared heating 
is Summarized. An analysis of the effect of heat treatment 
on the electric properties of fused HTSC ceramics shows 
that under bref infrared heating (5 s), the rhombic structure 
of the orginal YBa,Cu,O, , 1s maintained while the critical 
current density increases by 3.5-5.5 temes. An exposure to 
infrared irradiation for |(0 s leads to a specimen overheating 
and a phase transition in the original rhombic material into 
tetragonal accompanied with a considerable 7. drop and the 
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t ffect of Surface Phases and ( ritical State 
Occurrence on ( eramni | ormation 
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Article by Yu P Korosthkhov VS Strvkanov. Pozitron 

Screntifxc Production Association and ( enter of Physical 
and (Chemical Research and High Precision Measure 
ments. | DM 621 315 612 546.83) 


effect of surtace phases on the 
«><alled kinetic of cerama materials sintering. recrvs- 
lallization. reactivity. catalvin mductivity and 
orrosion resustance 1s discussed and the need to obtain data 
mm ihe composition and grain Doundary structure and k 
ceveliop adequate models which fully reflect the character 
sinc features of Ihe impurity segregation phenomenon and 
he specially added dopants as wel! as the conditions and 
paticrns of the surtace phase and compound formation and 
ther effect on the properties of ceramic materials in order to 
outhne paths of technological development in this field 1s 
dentitied Theoretical models which descmbed the impunity 
segregation or adsorption on the surtace are reviewed and 
the dependence of the chemical potential of the surtace 
phase on the added dopant concentration 1s plotted The 
conclusion 1s drawn that al a low impunty concentration. an 
mpurity distribution in the ceramics in the form of surtace 
phases is preferable An increase in the impunty concentra- 
loon leads to a transition from the heteroepritaaial system to 
a mechanical mixtures The extremal character of the con 
centration dependence of the oxides kinetic properties ts 
due to the occurrence of critecal state om the surtace phase 
bulk phase system. Figures |. references 22 |! Russian. || 
Western 
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L se of ( d ontaining fused Silica Glass in 
High-lemperature [Thermodynamic Studies by 
t lectromotive Force Method 

22 "DOITIP Moscow ROSSIYSKAYA 4KADEMIY 4 
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[Article by VA. Levhbov. Moscow Stee! and Allov Inst- 


tute UDC $39 21 214) 

Abstract! The use of the clectromotive force (EDS) method 

with a tused silica glass-hased ciectrolyte with vanous 

potential-forming component oxide Compositions in studies 
the thermodynamic properties of compounds and the 

difficulty of producing glass containing less than 20 percent 

of oxides of heavy Divalent metals are discussed and an 


attempt to use fused silica giass with a low cadmium oxide 
lor measuring the 


concentration as the solid ceiectrolvte 
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iherMaddyaamn propefiucs of .admiurt r 
clectromeotive force Methad ss deu rfed Mus 
grade cadmuum ose and Speciros! quarty arc ux 
source matenais. a fineiy disperse Mitty (( @iand S 


powders if an cQuimoiar ral 1s Carctulls Mited afd oad 
mio 2 Quartz viai efech «6 cvacusied and a ; . 
ciposed to thes temperature for - hb then heated . 
4 Diock diagram of the soled ciectroivic rowsis : 

ment cell s cited and the temperature dem 

( d-<comtamuing giass resestivity and (Ne iemperaiu 
dence of the ciectromotrve force of ( ¢-! = 

percent Te are plotied An analyses of fused Quarts 2 - 

| 38 percent ( d Dv mass withen a | (4A) 450K lteompers 
range shows that the dependence of [Ne joganiner 

Uivity On temperature is approaimaicd 2 inca 

while the dependence of the EMF on tempecratu 

umear The cadmium vapor pressure a! n 

activity on the tellumum Doundary of cadmiun i 
homogeneity are calculated within a , - : 
Figures 3. tables |. references 6 4 Russa “ 


Luminescence of ( admium Dharsenide Singi« 
Crystals 

¥2 "DOT 2¢ Woscow ROSSJYSA4) 4 (A4 
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[Article Dy SF Marenkin AY Mucr 

4AM Rauvkhman MC Solovveva enera’ anc 22 
Chemistry Institute omen NS Aurnak Ry 
Academy of Scrences. LU DC 546 | 96+ 546 68 


[Abstract] Discovery of luminescence in ( dA 

in the near infrared spectrum at low temper 
reported and two types of crystals a \an 
grown from the vapor phase and one meit-erowr 
Bndgeman’s method The samples are mad n 
( dAs, single crystals and onented in the ||) 

The photoluminescence spectrum of m-. GAs s 

4 2K 1s plotted and 1 1s demonstrated that the |un 
cence spectra. regardless of the growth method 
degree of structural perfection. are chara 
presence of a rather intense line with a |) SOY cl 
imum (14.260 angstrom) An analyses of the finding 
obtained in doped and imirinsic ( dAs. crysta 

the presence of a deep () M+ 35 eV energy i : 

the forbidden gap through which the radiatis 

nation of ronequilibmnum charge carnmers occurs 
speculated that this energy level is related | 
defects in CdAs, crystals. Figures referem 
Russian. } Western 


Stimulated Emission l nder Electron F vcitation of 
ZnAs, Single Crystals 

Y "DOI IR Moscow ROSSIYSA4) 4 4A 409 VE 
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[Article by SF Marenkin. DI. Pishchik “\ 
Chukichev. AS. Artemov. General and Inorgan hen 
istry Institute mmen: N.S. Kurnakoy at Russia s 
of Scrences. UDC $46 196+546 68 








os WONSMEF TALL MM MATERIALS * le aa 


. ‘ : 5 ; ~ e * 
. »- : = . _ 
T : 7 = : 
a) . : : : 
’ _ 5 * 4 4 “ “f 2 . = 
Nae " a.u _ “ - 4 4 « . 
. ? amt : e . * ; 
: < _ > as ay = : : e _ 
gua : . _ - 4 « 
si Me mda ” ‘. . 4 ane ° 
: if? . =) : 
u 7 ; 4 4 ’ . * : SA 4 
_ w] an "< alla . . 2 4 . ; 
: ; s 4 : . : 4 se " : 
perp sia " an i “ : « 
4 "J : “ 
“A 


sarta Penedx “rwetures in Pets. my slallim 
Sshova Layers Recrystallized by \ amese: vod 
Leformation f flect in § xeemession of Dhretectrn Putsed | aver Radiation 

Ciass Woeth SMiedified Sarface ' 


‘sf 





. " ~* 
vf a | ~-* ' : * Vf F, : _ - 
‘ of; 4 ee ;\/a — j 5 ine Vv . a 
> : 
' ™ Ls : ‘s 
* . \ " " we 
a ' _ 
: : 
n 4 
. n : “ a rl 4 ; 
¥ _ : = : 
n 4 rn _ _ 4 + 
. 4 fT ; _ ; 
. : _ 4 1 ’ _ . 
ir . 
: ’ . . a - » . 
or | ’ i fT i 
i . 7 ; ; a 
‘ ™ > 
4 a6 4 
c n - ; . _ . 4 * 7 * 
_ ~ * + 
" 7 ms ‘2 : 
A * @a web FT a n ’ . 
n n a. i ‘2 
7 rs? Pr x wil - « 
‘Ss n a. ob 
; n s 4 ™ 
nane aif ] + : 
mn * sak 





. - PUP Pamal mo’ “ 


— mrs 4) oe 
: > - 
. ‘ 
x 
rma sed |. ae ~rma! | tanrem | \sdatrea 
‘thee + morc atury Caner 
: 
' _ 
a 
. - 
. so “we, ov Trp) wen ae 
a sina “ats smd im. 
-—« 
7 : 





4 PREPARATION 


that of thermal oxidation; the oxide has a rutile structure 
according to data of X-ray phase analysis. If that the 
oxidation process is conducted for 10-60 min, TiO, films 
are grown. Tables 3; references 6. 


Magnetic Material Films Grown by Molecular 
Beam Epitaxy Method 


927D0189N Moscow ROSSIYSKA YA AKADEMIYA 
NAUK: NEORGANICHESKIYE MATERIALY 
in Russian Vol 28 No 5, May 92 pp 1122-1123 


[Article by Ye.P. Vasilyeva, L.I. Vershinina, V.P. 
Kononov, 8.G. Ovchinnikov, A.Ye. Khudyakov; UDC 
539.234] 


[Abstract] Fe (99.99 percent pure) and 99.99 percent 
pure FeNi films with 17 percent Fe and 83 percent Ni 
spray deposited in an Angara three-chamber molecular 
beam epitaxy (MLE) unit at a 1 x 10° Pa pressure with 
two-crucible deposition chambers one containing six and 
the other—two thermal evaporators and an electron 
beam gun are investigated. The film growth parameters 
are monitored and controlled by MX-7304 and PGA 
mass spectrometers, a fast electron diffractometer, an 
SNA-2 gas leak-in system, and a quartz film thickness 
gauge. Electron microscope photographs of 540 ang- 
strom thick FeNi films before and after annealing at a 
300°C temperature for 5 h are shown. The films have a 
ferromagnetic resonance line width of 795-955 A/m ata 
400-800 angstrom thickness at a 3 GHz frequency. A 
study of the ferromagnetic resonance line width and 
Otner magnetic and magnetooptical parameters of FeNi 
films indicates that their coercive force is equal to 
238-246 A/m at a 400-700 angstrom thickness and their 
magnetooptical Kerr rotation is equal to |’. It is shown 


that annealing leads to a 79.6-159.2 A/m increase in the 
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coercive force and an increase in Kerr's magnetooptical 
rotation to 4’. Annealing also increases the ferromagnetic 
resonance line width to 1,035-1,194 A/m. Figures 1; 
references |. 


Coonnnens, Wave 3- m Stimulated Emission of 
r’* Crystals at Room Temperature With 
Semis = a. leer Pumping 


- 7D01890 Moscow ROSSIYSKAYA AKADEMIYA 
NAUK: NEORGANICHESKIYE MATERIALY 
in Russian Vol 28 No 5, May 92 pp 1130-1133 


{Article by A.A. Kaminskiy, D. Wandt, I. Kropke, H. 
Schmidt, T.V. Uvarova, Crystallography Institute imeni 
A.V. Shubnikov at Russia’s Academy of Sciences and 
Laser Zentrum Hannover, Germany, UDC 547.641- 
31:546.623-31:546.65-535.33}] 


[Abstract] The importance of 3 ym laser radiation with 
heterolaser pumping in today’s medicine and engi- 
neering is discussed and excitation of CW 3 ym stimu- 
lated emission (SI) in BaY ,F,-Er** fluoride crystals by a 
new inter-Stark ‘*/,,,.—‘/,,,. channel transition and in 
their activator ions with the help of GaAlAs semicon- 
ductor lasers is reported. The nonpolarized absorption 
spectrum of Er** ions in the Ba-Y-F crystal at 300K and 
the nonpolarized luminescence spectrum and multiplet 
splitting diagram are plotted and the energy parameters 
of stimulated emission of monoclinic crystal at 300K 
with laser pumping is summarized. It is speculated that 
the stimulated emission conditions could be further 
improved by using laser diodes with an emission spec- 
trum in the 0.795 ym region, 1.e., the maximum absorp- 
tion band of the excitation channel, as well as optimizing 
the activator ion concentration and active element con- 
figuration, thus increasing the 3 ym stimulated emission 
efficiency. Figures 2; tables |; references 19: 6 Russian, 
13 Western. 
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La Sto 2CuO Hydrothermal Treatment at decrease considerably the intermediate roller tabl 
208-300°C and 10- 0 MPa length when building new rolling mills. reduce heat 
Y27DOI89K Moscow ROSSIYSKAYA AKADEMIYA losses, and position clongated work pieces on a shor 
NAUK: NEORGANICHESKIYE MATERIALY roller table by upgrading existing mills. The tree loopiny 
in Russian Vol 28 No §. May 92 pp 1026-1030 version 1s tested and considered to be the simplest and 


most rehable. The method ts implemented in the wid 


[Article by E.N. Korytkova, N.I. Nesterchuk, L.N. Piv- strip hot rolling mill 2500 at the Magnitogorsk Int 
ovarova, D.P. Romanov, Ye.A. Vasilyeva, R.G. Greben- grated Iron and Steel Works. Figures 3. references } 
shchikov, Silicate Chemistry Institute iment LV. 

Grebenshchikov at Russia's Academy of Sciences; UDC Automation of Continuous Cold Rolling Mills 
938.945} Y27D0176K Moscow STAL in Russian \ 

{Abstract} The high efficiency of hydrothermal treat- Feb 92 pp 41-46 

ment of the La, ySto,CuO,g, superconducting oxide 

(LSCO) for the purpose of increasing the cuprate sta- [Article by S.1. Belov, LV. Zalesskiy, VS) Seniches 
bility and brag, degradation 1s noted and an All-Union Scientific Research Institute of Metalluren, 
examination of the LSCO behavior (Zhurnal prikladnoy ya chine Building and Magnitogorsk Integrated Iron and 
khimu Vol 64 No 1, 1991) 1s continued. To this end, gia) Works: LIDC 621.771 06-114-658 012 011 Se 
La-Sr cuprate produced by conventional ceramic tech- 

nology 1s exposed to hydrothermal treatment by water [Abstract] The development of computer-aided pro 
and NaOH and KOH solutions in a 200-300°C temper- control systems for rolling mills since bringing on su 
ature range at a 10-70 MPa pressure and the treatment the country’s first continuous cold rolling m: 
products are studied by X-ray phase, crystal optics, and (NSKhP) at the Magnitogorsk Integrated Iron and S 
electron microscope analyses. Diffraction patterns of the Works in 1956 1s reviewed and a block diagram 
intial LSCO and after aqueous and alkali treatment are computer-aided process control system (ASU TP) wit! 


plotted and the LSCO microstructure is presented. The hierarchical architecture used for tandem cold n 
findings demonstrate the efficiency of refining the LSCO presented and its principal components are discu 
Structure by the above treatment thus ensuring the The ASUTP system is a multiply connected 


compe und stability. In addition, the optimum hydro- where control actions on the roll speed and stand 5 
thermal treatment parameters necessary for stabilizing down mechanisms are formed on the basis of data | 
the superconductor structure by injecting OH tons into process control pickups. Several system design concep! 
vacant oxygen positions are established: 200°C at 10-70 are considered. A mathematical mode! of th 

MPa tor 30 min for alkali solutions and 200°C at 70 MPa trol system parameter adjustment analysis is c 


for up to 3h for aqueous solutions. Figures 4, references oscillograms of a strip of stee! 65C; reduced trom a > 

3: 2 Russian, | Western a 2.2 mm thickness in an automatically controtle 
are cited. The methods of adapting the mat! 

Development and Implementation of New Wide model by a recursive formula 1s addressed 4 Mir 

Strip Hot Rolling Process made the principal contribution in developing U 
matic control algorithms. Figures ° f 


927D0176J Moscow STAL in Russian No 2 ; > Weste 
Feb 92 pp 37-41 Russian, 2 Western 
[Article by AL Starnkov, VM. Salganik. 1G. Gun, A.M Lateral Strain in Thin Strip Rolled in 
Tilvak, VN. Grrenko, A.V. Povarich. Magnitogorsk Twenty-High Mill 
Integrated Iron and Steel Works, Magnitogorsk Mining _ . , 
YI DOL 61 Moscow ST AL in Ru 
and Metallurgy Institute, and Magnitogorsk State Inst:- Keh 9? pp 46-48 
tute of Metallurgical Plant Design, UDC 621.771.237] ene OF | 


[Abstract] New trends in the development of wide strip [Article by Pl. Denisov, RV Fayzullina. AAD B 
hot rolling mills (ShSGP) and the shortcomings of the MS. Bronnikov. R Ya. Kutuvey. Maenitogorsk M 
coil box device (PPL) invented by the Stelco Co. in and Metallurgy Institute and Magnitoeorss 


(Canada prompted the Magnitogorsk Integrated Iron and iron and Steel Works UDC ¢ 

Stee! Works, Magnitogorsk Mining and Metallurgy Inst: 

tute, and Magnitogorsk State Institute of Metallurgical [Abstract] The diversity of views on tt 
Plant Design to develop a new hot strip rolling process a thin stnp during rolling and fy 
which makes if possibl > to position long work pieces on stability due to the difficulty of dir 

a short intermediate rolicr table by forming a loop on the the existence of metal displacement! 
outlet from the last roughing stand Schematic diagrams focus in the width directior not 

of strip rolling with looping on the intermediate roller additionally studying the trar 

table and of a new strip rolling method with tree work outlet from the deformat 

piece looping are cited and its implementation caper the reason tor the compr 


ence 1s described The method makes i possible to herringbone defects in siry 
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nonflatness 1s recognized. For this purpose, an caper 
mental examination is conducted whereby 0.3 mm wide 
and 0.2 mm deep notches are made on the rol! barre! of 
a twenty-high mill 700-E and measurements are taken by 
an IMTsl 150% 150 instrument microscope pursuant to 
ChOST 8074-82. The study of lateral stram at the exit 
from the mill made it possible to derive a formula for 
calculating the lateral strain in the width direction and 
establish the correlation between the stnp broadening at 
the outlet from the deformation center and the herring- 
bone defect formation. It 1s speculated that the compres- 
sive stresses leading to the defect formation appear duc 
to the stmp relaxation. Data obtained in the expernment 
make it possible to predict the appearance of defects 
Keferences 6 


Decreasing Metal Losses During Rolled Stock 
(Cutting in Section Mills 

4 "DOLI6OM Moscow STAL in Russian 

Vo 2. Feb 92 p 58 


|Article by AG. Averchenko, AP. Khamiov. Ye A 
Krupskiy. VL) Kormiov, AP. Morozov, Magnitogorsk 
Integrated Iron and Steel Works, UD¢ 
621.771.251.004.18] 


| Abstract} Metal losses during the hot rolling of carbon 
and low alloyed steel ingots are classified as irreversible 
and preventable and a production method developed as 
a result of studies of metal losses due to discrepancies 
between the rolled meta: length and specified values 1s 
described The new procedure of cutting rolled stock in 
section mills involves measuring the blank length before 
rolling. sending metal blanks of the same length to the 
furnace. and installing air-operated pushers for evening 
the rear ends of the blanks. A schematic diagram of the 
pneumatic pusher 1s cited and the operating principle of 
iis Components 1s explained The proposed design ts 
intended tor all types of stee! made at the section mill 
plant Its implementation makes 11 possible to decrease 
ready rolled product discards by 4.000 tons per year 
improve the working conditions. and quicken the rolling 
pace Figures | 


Viaking Drilling Pipes With Welded Tool Joints 
From Low Carbon Steel 


DOLON Moscow STALL im Russian 
‘ het ¥- pp S‘YV4/ 


Article by V A Rodmkov. 1G. Pogorclova. Soenttx 
Production Association of the All-Umon Screntfi 
Research Tube Institute and Taganrog Metallurgical 
Plant. UDC 621 774:622.29/24:669 141 24) 
Abstract; The difficulties of using low carbon sicel—a 
maternal which combines ductility and strength—tor 
rucia! parts of machines and mechanisms prompted the 
laganrog Metallurgcal Plant (TMZ) to 
» method of making drilling pipes with weided 
nts from low carbon stee! 10 and 20) The 


Aperts at the 


Ti Ta . 
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structure of this steel in the normalized and hot rolled 
Slate consists of ferrite and pearlite and its strength ts 
mostly determined by the carbon concentration and 
differs little from stee! 10 to steel 20. The mechanical 
properties of low carbon steel 10 and 20 after hardening. 
hardening and tempering. and normalizing treatment 
and in the hot rolled state 1s plotted and the microstruc- 
ture of the welded joints of steels 4OKAMFA and 20 1s 
examined. The results of the structural analyses of low 
carbon steel after heat treatment are summarized The 
findings show that drilling pipes from low carbon steel 
20 after hardening at 900°C and tempering at 5 30'C 
meet the requirements of the TL | 4-3-1571—88 spec- 
fications for pipes with group-E strength and in addition 
to their excellent mechanical characteristics. are highly 
resistant to dynamic loads al subzero temperatures The 
welded joint has a safety margin of | 46. Figures 2. tables 
|. references 3 


Crack Resistance Analysis of Steel for ( old 
 psetting and F xtrusion 

927DO176P Moscow STAL im Russian 

No 2. Feb 92 pp "2.73 


|Artcle by VN. Urtsev. V A. Masiennikoyv. VP. Gub 
chevskiy. L.P. Saryvcheva. Ye Vo Radyukevich. Magm 
togorsk Integrated Iron and Stee! Works UD¢ 
669. 14.018 26562! 771.019) 


rolied stock for solid 


(ANT 107 a 
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{Abstract} The rising need for ste 
upsetting and cxtrusion pursuant | 
with upsetting groups 66 and |) prompted an investiga 
von of the causes of the so-called 45-deeree cracks and 4 
search for principally new designs for making semifin 
ished rolied products which are not susceptible to these 
types of defects under compressive stress Attention 1s 
focused on 45-degree cracks because the 
by the presence of brittle nonmetallic inclusions as well 
as the cracks developing at mechanical surtace defects 
are sufficrentiy well researched To identify the struc 
tural inhomogeneity formation. the crystallographic tes 
ture of the surface laver of semifinished rolled stock 1 
examined by DRON-1 1M and DROUN- 3M diffractor 
ters using the method of direct (PPF) and inverse (CPT 
pole figures An analysis of the findings reveals that 
45~<degre« cracks develop during fe. 


racks caused 


upsetiing and 


extrusion of round siec! sampics cu ihe siructura 
inhomogencity of the semifinished ec Mock surlact 
laver whiic ausfiorming which includes twisting Gcforma 
won m the hot state mask | possid nif thre 
surtace laver texture within a Droad rangc “ik sSamMpics 
with an arta! teature whos . perpendicular t 


the rolling director haractenvzed t nect — 
susceptitility ft : , , 


sive strain hetter hy. ‘ oer ¢ . " . rage 


} igures 
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Comparing Requirements for Vehicle C ardan 
Shaft Pipes and Ways of Improving Their Quality 
92 7DOIL7ST Dnepropetrovsh 
MELALLURGICHESKAYALGORNORULDNAYA 
PROMYSHLENNOST in Russian No 4 (162) 

Oct Dec 91 pp 44-45 


[Article by G1 Gulyayey, KL Shkabatur, V1 Mizera 
Al Derevyanko. [1 P Rodionova, All-U mon Screntufic 
Research and Design Tube Industry Institute. UD 
O06 44.001 361621 77421621. 791. 7) 621.8256] 


| Abstract] Due to the constantly increasing vehicle speed 
and power. especially stringent requirements are being 
imposed on cardan shafts which spin at a high speed 
under considerable alternating loads. this tactor and the 
diversity of the foreign and domestic standards 
prompted an investigation of the requirements imposed 
on cardan shaft pipes under foreign and domestic stan 
dards To this end. the requirements imposed on 
domestic pipes pursuant to GPOST S005-82 and Japan's 
JAS‘ 301-77 standard are compared The chore of the 
Japanese standard 1s duc to the tact that production of 
high-quality pipes for the automotive industry. including 
cardan shaft pipes. 1s highly developed in Japan The 
tube-making technology 1s both countnes 1 craamined 
an analysis of the findings made it possible to recom 
mend the following steps for producing high-quality 
pipes at the level of the best world imdicators and 
mcreasing the production volume using a new gencra 
thon of electric tube welding machines. using a dressed 
cml made trom mmmed stee! with a 0 254) *) carbon 
oncentration with a twisting factor of no more that 5 
mm per | m of length and revising CrOST SO0S-8. so 
as to capand the range of tube products and add a clause 
tor the possibility of making clectric resistance welded 
nonstramned pipes with pipe end machining as well as 
capanding the standard by mandating tube tests tor 
alternating loads with 4 specif minimum permissibk 
lables 
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Studs of Possibility of Railroad Whee! Roll 
Surface Laser Hardening. In Iwo Parts. Part 1. 
Pulsed | aser | reatment 
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lite of wheels is considered. To this end. the roll surtac: 
is hardened by pulse laser radiation withoul trying to 
attain a record hardness (due to the rai! hardness lim: 
tations). The roll surface 1s irradiated by 20.5. 17 5.155 
13.5, 12.0, and 10.0 J pulses of a Kvant-!6 laser with a 
heating and cooling rate of 10° and 10° C's, respectively 
and a close to 10°* 5 pulse duration The microstructur 
of the hardened roll surface 1s shown. the steel micro 
hardness behavior throughout the depth of the lase: 
aflected zone 1s plotted, and the effect of the laser puls« 
energy on the steels micro- and fine structure paran 
ters and its microhardness and hardness are summa 
rized The findings show that the wheel surtace hardness 
resulting from laser irradiation caceeds the $50 HE 
maximum value attained to date for the roll surta 
indicating that the problem of laser hardening of whe: 
must be solved together with the problem of increasing 
the rail hardness so as to allain an optimum hard: 
rain and thus increase their wear resistance It 1 ted 
that the possibility of hardening the entire roll surta 
using a ( W laser should be further examined | igu 
tables | 


( omputer Simulation of ( ertain Problems of 
Electrochemical Machining to Size 


Y27DO1744A Chisinau FLEATRONNA)D 4 
OBRABOTAA MATERIALON im Russian \ 
Nov-Dec 9 pp 4a 


[Artucle by L.) Dambrowsk:i — Kozak. Warsaw 
technic Institute. Poland] 


[Abstract] The use of electrochemical machining 
(REKAO)) in mechanical cnginecring xamit 
viewpoint of microcomputer (IBM PC ) app! 

the new possibilitics opened up by persona 

are investigated The problem of designing 

tools. analyzing and computing the machining a 

and determining the optimum process paran 
considered and it 1s speculated that the use of ' 

puters at the design stage will make i pos: , 
mio account a larger number of factors which a 
principal machining indicators. thus reducing lah 
lays and cost of setup operations The probien 
puter simulation of such probicn 
mathematical model of electrochemical! forming 
oped Algorithms of the precision ana 

design. and machining condition sciect 


and a tormula ss derived tor the phy , 
distribution in the interelectrode gap | 
ontiguration the effect of the electrod ‘ 
shape crror under vanous machining 
microsurtace cvolution during It? nachining 
roughness profile behavvor during tt 

plotted = Th ectrochemical machining 
1 nditions (EC M-AT* mals 


miied in the Fortran | urho-Pas 
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Behavior of Quartz and Phenakite Crystals’ 
i xoemission Properties During Radiative 
lransformation of Surface Structure 


7 DOLT1TD Moscow POVERKHNOST-” FIZIKA, 
AHIMIY A, MEKHANIKA in Russian No 4, 
ipr 92 pp 43-51 


|} Article by AF. Zatsepin, VS. Kortov, V.1. Ushkova, 
, A. Kalentyey, Urals Polytechnic Institute, Yekaterin- 
burg, UDC $37.533+539.213.26] 


‘Abstract} The relationship between the study of the 
crystal surface and an investigation of the defects typical 
ihe amorphous State of substances 1s discussed and the 
cxoemussion properties of oxide crystals with various 
degrees of surface disordering are examined, in addition, 
ihe characteristics of the emission-active centers of sim- 
ilar orgin in crystalline and amorphous matrices are 
c<amined and the possibility of investigating the process 

' radiation-stimulated transformations on the surfaces 
solids by the method of exoelectronic emission 1s 
The thermally stimulated exoelectronic emis- 
on trom the a quartz crystal surface after electron 
nombardment in a vacuum, thermally stimulated exo- 
lectronic emission (TSEE) of fused silica glass after 
ectron bombardment in a vacuum, and thermally stim- 
ited exoelectronic emission from the quartz crystal 
surface before and after fast neutron irradiation are 
tted The dose dependence of the thermally stimu- 
ed exoelectronic emission intensity of adsorption cen- 
ind of the concentration of bulk paramagnetic 

rs and the dose dependence of the thermally stim- 

ied exoelectromic emission from the surface of the 
on irradiated phenakite surface after excitation are 

ned The peculiar features of exoemission centers 

the adserption ongin on the crystalline and amor- 
phous surface of SiO, and Be,S1O, are identified and the 
icovclopment of an intermediate crystalline phase under 
radiation-stimulated surface structure transforma- 
nm im a@-quartz into the amorphous state 1s demon- 
ited. The effect of the rsothermal annealing tempera- 
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sith a !O h exposure on the adsorption and emission 
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active center concentration in neutron-irradiated phena- 
kite 1s studied. The findings show that the exoelectronic 
spectroscopy method 1s suitable for examining the radi- 
ation-induced phase transitions in thin near-surtace 
layers. Figures 6; References | 1: 10 Russian, | Western 


Study of Possibility of Railroad Wheel Roll 
Surface Laser Hardening. Part 2: Continuous 
Wave Laser Emission 


927D0170H Dnepropetrovsk 
METALLURGICHESKAYA 1 GORNORUDNAYA 
PROMYSHLENNOST in Russian No 1 (163), 
Jan-Mar 92 pp 33-35 


[Article by Yu.N. Taran, V.P. Yesaulov, 8.1. Gubenko, 
L.S. Kalashnikova, V.A. Poluyanov, V.N. Varavka, ©.A. 
Demidova, All-Union Scientific Research Tube Industry 
Institute; UDC 669.14.018.294.3:> [621.785.5 
621.375.826}: 620.18] 


[Abstract] The structural transformations occurring in 
the roll surface of railroad wheels made from wheel steel 
under the effect of continuous wave laser radiation are 
investigated. To this end, wheel samples are laser 
treated, 1.e., surface hardened, in an LG-7!10 Kardamon 
installation using laser radiation with an approximately 
600 W power, the beam travel rate on the surtace 
determines the degree of treatment. The beam is moved 
at three rates: |, 2.5, and 6 mm/s. The microstructure of 
the wheel steel surface in the laser irradiation zone 1s 
examined in metallographic sections under an optical 
microscope. The surface microhardness in various struc- 
tural zones as a function of the laser beam rate and the 
effect of the laser beam velocity on the parameters of the 
heat affected area are summarized. An analysis of the 
findings reveals that the steel structure in the surtace 
hardening zone under (W exposure is preferable to that 
produced by pulse irradiation. (W laser surface hard- 
ening makes it possible to attain a surtace hardness of 
close to 350 HB or more. The resulting surface structure 
increases the wheel's wear resistance. The need to incor- 
porate relevant experience gained by laser hardening of 
rails in the wheel treatment procedure 1s stressed. Fig- 
ures |; tables 2 
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Thin- Walled Electric-Welded Tubes for 
Automotive Cardan Shafts 

927D0170G Dnepropetrovsk 
METALLURGICHESKAYA 1 GORNORLDNAYA 
PROMYSHLENNOST in Russian No ! (163) 
Jan-Mar 92 pp 29-31 


[Article by K.1. Shkabatur, FD. Davydov, V1. Mizera, 
A.L. Derevyanko, T.P. Rodionova. All-Union Scientific 
Research Tube Industry Institute. UDC 621.7742) 
621.791.7}:621.825.6] 


[Abstract] The reasons for using electric-welded thin- 
walled tubes for making cardan shafts. both at home and 
abroad, are reviewed and data on existing and proposed 
tube dimensions and drawing formulas are summarized 


WELDING, BRAZING AND SOLDERING S) 


It 1s recommended that the wal! thickness be reduced by 
20 percent as a first step toward mastering production of 
new tubes and reducing the volume of imports The 
effect of the total tube deformation after cold mandre! 
drawing and the optimal combination of deformation 
along the wall thickness and diameter on the tube's 
endurance strength is evaluated and it 1s shown that the 
optimum total deformation falls within a 25-30 percent 
range while the wall thickness deformation should 
exceed that along the diameter The use of coi! stee! 20 
25, and O8GSYuT 1s recommended. Production of thin 
walled tubes for vehicle cardan shafts makes it possible 
to maintain the present production level while increasing 
the metric tube output by |7 percent and reducing 
outlays of foreign exchange Tables |. references 4 
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Kultkovwskry. TL. Novoderezhkina, Obninsk Energy 
Physics Institute and Greneral and Inorganic (hemustry 
Institute omen: N.S Kurnakov at the USSR Academy of 
Scrences. UDC 535 376:546.657] 


[Abstract] The spectral-liuminescent properties of imor- 
gan laser lbquids (L NZh) on the basis of POC1],-SaCl, 
activated by Nd” and Eu” or coactivated by Nd”. 
UO,**, Nd” and Eu” under excitation by nuclear 
reaction products arc investigated The measurements 
are taken im the AC;4) 5 accelerator at the Obninsk 
Energy Physics Institute operating both in the pulse and 
continuous mode using | samples. The luminescent 
characteristics of POX 1,-SaCl,-based morganic laser lig- 
uids are summarized and the luminescence photon and 
accelerator target neutron time distribution. the spread 
function of the luminescence photon count by wave- 
lengths under nucicar reaction product cxcitation and 
optical pumping. the accelerator target neutron count 
distribution. and the dependence of the luminescence 
conversion cfficiency on the Nd” concentration are 
plotted The Eu luminescence spectrum under nuclear 
reaction product cxcitation and optical pumping is 
recorded Despite the luminescence quenching and the 
low fraction of sensitized luminescence photons. the 
descovery of the sensitization phenomenon 1s valuabic 
for assessing the possibility of devcloping imorganic laser 
bquids on the basses of onnde<hiondes of two-center 
active systems. The maarmum conversion efficiency of 
095+ 4). O08 percent ss recorded at a Nd concentration of 


29% 10" cm” Figures 6. tables references 5 
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Cu, Rb, «Ky <Br, |, Superion ( onductor 
927DOISOM Moscow IZVESTIYA AKADEMII NAUK 
SSSR: SERIYA NEORGANICHESAIYE MATERIAL) 
in Russian bol 28 No 1, Jan 92 pp 182-183 


[Article by VV 
Institute imeni S 
$37.31 1.3] 


Ivanov, Novocherkassk Polytechnic 
Ordzhonikidze. UDC 541.133 


{Abstract} The possibility that a number of new isostruc- 
tural compounds with a univalent copper ion conduction 
mechanism exists in superion conductors indicated by 
crystallochemica! analysis of known supenon conductors 
prompted an examination of the properties of supenion 
conductors produced by isovalent tsomorphous 
rubidium substitution with potassium The concentra- 
tion curve of the lattice constant and electric conduc- 
tivity at 473K of solid solutions of Cu,Rb, .K.Br,l, and 
the temperature dependence of the solid solution's elec- 
tric Conductivity at various « are plotted Radiograph 
analyses of samples made by solid phase synthesis are 
carned out within a 297-480K temperature range. an 
\-ray analysis of powder sample data confirms the 
development of ssostructura! solid solutions. the lattice 
constant 1s equal to | 04) +/-0 0Ol am. The reversible a 

B phase transition at v=). 5 1s accompanied by a change 
im the conductivity activation energy and a nductivity 
jump. the a-phase activation energy 1s | eV and the 
sonic Conductivity at 473K 1s equal t 17 sseemens/cm 
the extrapolated value at 298K 3 
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